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APPLICATION OP DYNAMO-ELECTBIC MACHINES TO 
TELEGRAPHY. 

The telegraph, in its importance as a factor in commercial 
intercourse, in the wonderful rapidity of its development, 
and in the perfection of its details, rivals anything recorded 
in the annalsof invention. Within the last decade not onjy 
have improvements been made which increase the capacity 
of land lines fourfold, but the cost of working has been 
greatly reduced. In 1873 the Western Union Telegraph 
Company sent 14,456,832 messages, at a cost of $6,575,055. 
In 1879 they sent 23,070,106 messages, at a cost of $6,160,200 
— considerably less than the first-named sum, while the 
number of messages sent was nearly double. In 1869 the 
cost of battery per mile of wire was 117 1-10 cents. By 
the adoption of improved forms of battery and by various 
other improvements, the Company has reduced this sum 
year by year until, in 1879, the cost of battery per mile of 
wire was only 34 1-10 cents, and now, although this is 
high economy, the present cast of supplying the electric cur- 
rent is to be reduced 50 per cent by dispensing with batteries 
and using electric machines. 

There are at present on the top floor of the Western Union 
building 14,300 gravity battery elements, and in an adjoin- 
ing building there are 4,600 bichromate of potash elements, 
all of which are to be replaced by electricmachines, and the 
electric current will be generated by the consumption of coal 



instead of zinc and acid. It is not a new idea to use ma- 
chines for this purpose, but experiments in this direction, 
until quite recently, have not proved entirely successful. 
The new system of current supply, which has been adopted 
by the Western Union Company, has for the last few months 
been thoroughly tested in San Francisco, to the satisfaction 
of telegraph engineers and operators, and recently a set 
of machines have been put on trial in the battery room of 
the Western Union Building with satisfactory results. 
The apparatus consists simply of a number of Siemens 
machines connected in series, and having their field mag- 
nets excited by a current supplied by a single Siemens 
dynamo-electric machine. 

All efforts formerly made in this direction sought to ac- 
complish the object by using a single high tension machine. 
The potential is now obtained by connecting one commuta- 
tor brush of one machine with the brush of opposite polar- 
ity of the next, and so on, and a current of any desired po- 
tential may be had by taking it off from the different 
machines in the series. A current taken from the first 
machine in the series will have a low tension; that taken 
from the second machine will have a higher tension, and 
so on. 

The electromotive force of the first machine in the series 
is 50 volts; in the second, 100 volts; in the third, 150 volts; 
in the fourth, 250 volts. 



There are three sets of the machines and engines — two 
sets for working the 360 wires radiating from the West- 
ern Union Building, and the cables of the Gold and Stock 
Telegraph, and one for reserve. The current is equally well 
adapted to the quadruplex and to the printers of the Gold 
and Stock Telegraph. These machines and their engines 
will not occupy a tenth of the room now devoted to bat- 
teries, and a single engineer can attend them all. 

When this system is thoroughly inaugurated, the bat- 
teries will all be removed, relieving the battery room floor 
of a weight of 60 tons, that being the difference between the 
weight of the batteries and that of the new plant. The 
current generated by the machines is to be used for all of 
the purposes for which battery power is now used, such as 
annunciators, call bells, small motors, etc., besides working 
the main lines and local circuits, and in addition to this the 
Western Union Building is to be illuminated by electricity 
at an early day. 

The Siemens machine is preferred to any other. In its 
construction it is compact and simple. 

The armature consists of a hollow soft iron cylinder pro- 
vided with brass heads and mounted on the shaft carrying 
the driving pulley. Around this cylinder a few layers of 
iron wire are wound circumferentially, and over this are 
wound longitudinally the insulated wires forming the 
conductors. There are 56 strands of wire, each of which is 
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wrapped seven times around the iron core, having their ter- 
mini soldered to bars on diametrically opposite sides of the 
commutator cylinder. The armature thus formed revolves 
between the poles of the field magnet, and its commutator 
cylinder is touched on opposite sides by brushes which take 
off the current. In the dynamo machine the armature and 
field magnets are in the same circuit. In the magneto 
machines which furnish the current to the lines the arma- 
tures are in the telegraphic circuit, while the wires of the 
field magnets are connecte'd with the exciting dynamo. 

The application of mechanical generators of electricity to 
telegraphy must be regarded as a great stride in the march 
of improvement, as it not only economizes space and means, 
but it supplies a known quantity in place of an unknown 
quantity. It replaces the subtile and variable acid and 
zinc, with the constant and positive power of steam. With- 
out doubt the day is near when batteries will not be found 
in large telegraphic centers. They will probably be used 
in local circuits in small offices, but so far as working lines 
and large central offices are concerned there appears no rea- 
son why the machines should not speedily come into general 
use. 

THE WORLD'S FAIR OF 1883. 

A meeting to further the movement for a world's fair in 
this city in 1883, was held in Chickering Hall, January 14. 
A considerable number of capitalists and other influ- 
ential gentlemen were present, and letters and telegrams of 
approval from many prominent statesmen, business men,and 
others, were read. Addresses were made by Hugh J. Jew- 
ett, President of the Erie R. R. , Gen'l Joseph R Hawley, 
of Connecticut, Senator Windom, of Minnesota, General 
Ohas. E. Hooker, of Mississippi, and others. Considerable 
enthusiasm was manifest, but no positive action was taken 
further than to adopt a resolution asking Congress to take 
measures to give the proposed fair " official sanction and 
aid commensurate to its importance." 

In the course of his remarks Gen'l Hawley said of our 
patent laws: 'They may not be perfect, but they have 
done more than anything else perhaps to stimulate the in- 
genuity of the nation. In all the manufactories, a mechanic 
knows that if he invents something to save time and labor 
he can get a patent for it and be protected. Of course in 
carrying out these inventions a great many are shipwrecked, 
but on the other hand a great many are victorious, and this 
protection to ingenuity is making us an inventive nation. 
Another reason is that we are not cursed by the worst fea- 
tures of trades-unionism, which enslaves and cramps the 
mechanic himself. The unions forbid him to make any- 
thing more than his own particular part, and keep down 
the number of apprentices. These features weigh down 
with all their force upon enterprise and ingenuity. But you 
cannot control a Yankee shop in that fashion. If there be an 
invention the mechanic will be protected, and a manufac- 
turer will run it in his shop if it breaks up all the other places 

in the land." 

— « ni» 

ELECTRIC MACHINES IN TELEGRAPHY. 

The new and remarkable departure in the art of telegraphy, 
which we this week chronicle, to wit, the substitution of 
dynamo machines in place of galvanic cells for generating 
the electric current, is due to the genius and perseverance of 
Mr. Stephen D. Field, of San Francisco, Cal. 

Various efforts have been made during past years to do 
away with the cells and their concomitant troubles and ex- 
pense. Many of the most eminent electricians have turned 
their attention to the problem, but one and all have hereto- 
fore failed to attain the coveted success. The account we 
give this week of the great change which is now going on 
within the walls of that great palace of electrity, the West- 
ern Union Telegraph Building, shows that Mr. F ield's 
discovery is one of vast importance, for which he is en- 
titled to most generous rewards. His invention has made 
a complete revolution in the economies of telegraphy, and 
before a twelvemonth closes it will doubtless be in general 
use throughout the world. We heartily congratulate Mr. 
Field upon his splendid achievement. It is one of those 
brilliant discoveries that is far-reaching in its results and 
confers a direct, lasting benefit upon mankind. 



Good Times for Mechanics. 

The Baldwin Locomotive Works are now employing over 
a thousand more workmen than a year ago, though the last 
year's work showed the largest production of any year ex- 
cept 1873, when 422 locomotives were built. During 1879 
there were built 398, of which 84 were for export, going to 
Australia, Brazil, Cuba, Norway, Mexico, Guatemala/Peru, 
Sandwich Islands, and West Indies. The large number of 
large orders now in hand keep the force employed full time. 
In every other line of mechanical production the same evi- 
dences of prosperity are observable. 



manganese Bronze. 

In Prussia there has recently been introduced a new alloy 
of manganese and copper, which promises to be of consider- 
erable importance. " Mangankupfer," as the new bronze is 
called, consists of 70 per cent of. copper and 30 of manganese, 
and is employed in small quantities to improve common brass, 
bronze, bell-metal, and the like, rendering them, it is stated, 
more compact, hard, and ductile. 
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THE FUTURE OF ELECTRICITY. 

Marvelous as have been the applications of electricity 
during recent years as a message bearer, light giver, health re- 
storer, and otherwise,it requires no prophetic vision other than 
that which knowledge gives to foresee an extension of the 
uses of electricity in the immediate future infinitely beyond 
anything that the multitude now anticipate. The truth is, 
men have but barely begun to suspect the capacity of elec- 
tricity to serve their kind. However numerous the means 
devised for harnessing the subtle power or great the social 
changes brought about by its employment, as in the telegraph 
and the telephone, the vast field for the application of elec- 
tricity to human affairs has hardly been entered upon. 

The best proof of this truth is seen in the varied lines of 
electric investigation and invention developed during the 
years just past, each with infinite possibilities, and all 
marked by surprising discoveries and practical utilizations 
at almost every step in advance. These lines of research 
point every way; and it is hard to name a direction of 
thought or a sphere of practical effort toward which, or 
into which, electrical investigation is not working or hold- 
ing out promises of great reward to such as will enter 
boldly, intelligently, and perseveringly upon the quest. 

Men of middle age have witnessed the more remarkable 
of the stages of social revolution which the utilization of 
steam has brought about during the past fifty years. Ten 
years ago it did not seem possible that any power could ever 
again enable men to repeat the giant stride's of progress 
which steam, in our factories and on the highways of com- 
merce, by sea and by land, had made possible. To-day 
even greater and more rapid revolutions are impending from 
the utilization of electricity, and men now living will pro- 
bably see them brought about. 

A few weeks ago we had occasion to speak of the great 
changes in social and business affairs already effected, and 
the greater in immediate prospect, through the development 
of the telephonic exchanges. In every important town such 
exchanges are in process of development, bringing into 
vocal communication notonly the separate members of wide- 
ly-extended communities, but also still more widely-sepa- 
rated communities. 

Since then a novel and important improvement in a 
special field of telephonic use has been reported from Lon- 
don. Our readers are familiar with the principle of Mr. 
Edison's electromotograph or loud-speaking telephone. By 
employing his small electric motor to turn the chalk cylin- 
der the telephone is made automatic. Instruments of this 
sort have been placed in, and a large number more are in 
preparation for, the London Times newspaper office; and the 
reporters of the paper, say in Parliament, instead of reading 
their shorthand notes to copyists, and transmitting the 
longhand copy to the printer, as heretofore, now read them 
directly to the telephone, thus saving the time of copying 
and carrying the report. In the printing office the composi- 
tor sits at a typesetting machine, and, as the report is deliv- 
ered to him by the automotic telephone, he sets the type as 
one would play a tune upon a piano. Having no copy to 
decipher, his whole attention is given to the setting of the 
type, and another great saving of time is effected. The indica- 
tions are that by the use of autographic and automatic tele- 
graphy (in conjunction perhaps with stenographic type- 
writers) reports of public meetings will soon be almost in- 
stantly transmitted through long distances and at a fraction 
of expense which such work now involves. By the same 
process drawings as well as writings will be transmissi- 
ble quickly and economically. Such inventions open up lines 
of progress too far reaching for the boldest imagination to 
follow. 

In this issue of the Scientific American an account is 
given of an invention which, in quite a different direction, 
promises to work great changes in telegraphy. By substi- 
tuting dynamo machines for batteries in developing the cur- 
rents used in telegraphing, not only is a great economy ef- 
fected in the working of the wires, but the larger part of 
the valuable space now occupied by the batteries is wholly 
saved. In the central building of the Western Union Tele- 
graph Company in this city twelve tons of machinery take 
the place of seventy -two tons of battery cells. 

The magnitude of the interests affected by an invention 
like this will be appreciated when we call to mind the fact 
that the Western Union Company alone requires something 
near 200,000 miles of wire for its connections in this country. 
The telegraph lines of all Europe will aggregate something 
like half a million miles. It must not be forgotten that for 
every mile of real wire employed in telegraphing the intro- 
duction of the quadruplex system gives three miles of 
" phantom "wire. In other words, the system makes every 
wire so used equivalent to four wires under the old system ; 
and no one can say how far improvement in this direction is 
or is not possible. 

The future of electricity in the sphere of light giving is 
daily becoming more apparent. The impossibilities of last 
year are the achievements of this year; and even if we were 
compelled to say that hitherto the electric light has not passed 
beyond the experimental stage, the positive gains made 
during the past few months are a guarantee that in several 
directions practical success is assured. 

Our readers are already familiar with what Mr. Edison 
has accomplished. Many other more or less successful in- 
ventors are at work upon one or other of the various and 
very promising systems of electric lighting, both in this 
country and in Europe. In London a steady and remark- 
able progress is reported in the working of the Jablochkoff 
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candles employed at the Victoria station of the Metropolitan 
Railway and on Waterloo Bridge. A 20 horse power en- 
gine already sustains 60 lights (of from 500 to 700 candle 
power), and 80 lights are promised when another couple of 
Gramme machines are put down. The length of cable used 
is upward of a mile and a half, the length of the circuit 
over three and a quarter miles. It is claimed that the limit 
of the power of the engine has not been approached. The 
light already furnished exceeds 1,500 wax candles to the 
horse power; and yet the margin for improvement is enor- 
mous. The actual energy of the coal used is not less than 
eight times that really developed as light. 

In still another direction — the development of thermo- 
electricity by direct solar radiation, by the utilization of the 
waste heat of our fires, and the like — the possibilities are in- 
calculable and the work of invention but scarcely begun. 
In the near future, too, men will draw upon many now neg- 
lected sources of power, which will give them through the 
mediation of electricity a greater supply of motive force 
than is now derived from all our coal mines. In a recent 
issue of the Scientific American Supplement the pro- 
gress maile in the utilization of electricity as -a carrier of 
power economically developed in large engines operated ljy 
steam power, waterfalls, and the like, was described at great 
length by Professor Ayrton. 

The transmission of power by electricity both for short 
and for long distances, is not only practicable but economi- 
cal; and the sanitary and other advantages of drawing 
power from a distance, for small manufacturing and for 
operating domestic machinery, are so enormous that the 
new system is sure to work great changes in all branches of 
industrial affairs. In every department of life this most 
nimble and willing servant of humanity is becoming useful, 
or rather men are beginning to discover how infinite .is his 
capacity for usefulness and the marvelous economies possi- 
ble throughout his employment. He is as ready to work for 
us as to run our errands, or watch our property against 
thieves and fire. And it is no stretch of imagination to say 
that our children if not ourselves will see the small steam 
engine everywhere displaced by the electric motor, which 
will convert into motive power the subtle energy conveyed 
by wires from central sources of energy — huge furnaces 
constructed on the most approved scientific principles, out 
of the way waterfalls, tidal currents, even the sun himself. 
And doubtless this cleanly and trusty servant will serve hu- 
manity in ways we do not dream of now, and at a cost that 
will be, by comparison with the present cost of light and 
heat and working energy, almost nominal. 

. m i » i » 

TWO MORE PATENT BILLS. 

Two bills to amend the patent laws were introduced in 
the House of Representatives, December 18, and numbered 
respectively 3,039 and 3,041. 

The firs), by Mr. Vance, of North Carolina, provides that 
any one of the joint owners of any patent for an invention 
may grant a license to use the invention, but not exclusively, 
except under the following conditions: (1) When the con- 
veyance or other instrument creating the joint ownership 
(recorded in the Patent Office before the execution of the 
license) provides that no license shall be valid unless exe- 
cuted by all the owners, or a specified portion of them in 
number or interest; or (2) when the joint owners have pre- 
viously made an agreement limiting the power of the indi- 
vidual owners to grant licenses, and have had the agreement 
recorded in the Patent Office. The bill further provides 
for the recording of such powers of attorney, agreements, 
and the like in the Patent Office, aud the use of certified 
copies of such papers in evidence, as is now done in the case 
of records of assignments. So far as appears the proposed 
amendment seems likely to be beneficial. 

Not so much can be said of the bill introduced by Mr. 
Young (H. R. 3,041). Hitherto the American patent laws 
have wisely regarded inventors as the only parties entitled 
to the protection guaranteed by letters patent. Mr. Young 
proposes to extend the protection to those who introduce in- 
ventions from foreign countries; but (apparently) only under 
the curious condition that the art or process to be patented 
shall have been "used or practiced, unpatented, for the 
period of fifty years last past exclusively in the country 
where obtained." 

Possibly this is the very thin end of a wedge designed to 
open our Patent Office to the class of operators known in 
Europe as " patent sharks," who watch the records of the 
patent offices of other countries for promising inventions 
which they immediately proceed to patent as introducers — 
a sort of industrial piracy which has not been and we trust 
never will be encouraged in this country. 

It is more probable, however, that the parties for whom 
Mr. Young is working are interested in some art established 
in a country where patents are not granted — an art which 
they wish to introduce and monopolize here, or, what is 
quite as likely, one which they wish to keep from being 
practiced among us. Under a law such as he proposes any 
distinctively Asiatic, African, Swiss, Turkish, or South 
American art, and a wide range of arts which have been 
practiced too long • in either of the several countries of 
Europe which issue patents to have ever been brought under 
the action of patent laws, could be patented here, either to 
work or to suppress. The propriety of granting such great 
privileges for nothing, or worse than nothing, is not obvious, 
to say nothing of the probable lack of constitutional authority 
for such a departure from the principle on which our patent 
laws are based. 



THE TAY BRIDGE DISASTER. 

The mails bring no conclusive explanation of the terrible 
railway disaster at the Frith of Tay. The hypothesis sug- 
gested as the most probable, in view of the meager telegraphic 
account of the disaster — namely, that the bridge was bodily 
blown away — still seems the most probable. The only point 
cleared up by the divers is that both thebridgeand the train 
fell together, and that the train had entered upon the fourth 
span from the south end of the gap before the bridge was 
overturned. The disaster occurred where the sides of the 
iron lattice girders rose above the level of the track. 

The hypothesis of the constructing engineer of the bridge, 
Sir Thomas Bouch, is that when the train reached the fatal 
spot it was tilted over againsj the girders by a sudden gust 
of wind, the girders gave way under the strain, and the 
whole structure broke down under the combined impact of 
train and storm. This is the best face that can be put upon 
the terrible affair; not a few engineers, however, are of 
opinion that the extreme height and narrow base of that por- 
tion of the bridge afford a sufficient explanation of its in- 
ability to withstand the pressure of the gale. It is certain 
that the stability of the bridge under the stress of high wind 
has more than once been seriously questioned. It is even 
said — though the evidence is not conclusive — that a leading 
firm, to whom the contract for the construction of the bridge 
was first offered, declined to undertake it on the ground that 
a bridge on the plan contemplated could not be made secure. 
The policy which dictated a single track, and therefore a 
high and narrow bridge, for such a crossing, proves to have 
been terribly the reverse of economical. 

» i ■ i > 

THE PAST YEAR'S WORK IN THE PATENT OFFICE. 

For the first time> the year's work of the Patent Office 
shows a falling off, due undoubtedly to the attempt in Con- 
gress last winter to change the law to the injury of invent- 
ors. The determination expressed by inventors at the time 
to withhold applications for patents until assured that their 
rights would not be laid open to invasion by so doing, thus 
shows itself. The larger decrease in the number of pat- 
ents issued may be due in part to the diminished means of the 
office through the reduction of the appropriations, which re- 
duction, the Commissioner says, has been carried so far as 
to seriously cripple the office and injure the public interests. 
The completion and wide distribution of photolithographic 
copies of the drawings of American patents granted prior 
to November 20, 1866, and the distribution of English pat- 
ents for reference in the Examiners' rooms, have aided to a 
considerable extent the Commissioner thinks, in reducing 
the number of patents issued. 

The statistics of the office for the year ending June 30, 
1879, are as follows: 

The number of applications for patents was 19,300, being 
357 less than the previous year. The number for design 
patents was 697; for reissue, 639; for registration of trade 
marks, 1,465; for registration of labels, 631; caveats filed, 
2,674. 

The number of patents granted, including reissues and de- 
signs, was 12,471, being 1,629 less than the previous year. 
The number of trade marks was 1,144; labels registered, 403; 
patents withheld for non-payment of final fee, 828. 

The total receipts of the office were $703,146.79, being 
$31,741.19 less than those of the previous year. 

The expenditures for the year were $548,651.47. This in- 
cludes $5,000 appropriated for the repair of models damaged 
by the fire, and is not properly chargeable to the current ex- 
penses of the office. 

The expenditures for the previous year were $665,906.02; 
$50,000 of this being for the Tepair of models. Excluding 
the amount appropriated for the repair of damaged models 
in both years, the current expenditures of the office were 
$72,254.55 less than those of the previous year. The excess 
of receipts over expenditures was $154,495.32. 

This excess the Commissioner pronounces an unjust tax 
upon inventors, and favors its reduction either by exacting 
lower fees or by expending the surplus in improving the fa- 
cilities for transacting the business of the office. He recom- 
mends the latter course. He calls attention to the inade- 
quacy of the rooms provided for the use of the office, and, 
after insisting that the office needs and ought to have exclu- 
sive possession of the entire building, excepting the rooms 
of the Secretary of the Interior, he recommends that tempo- 
rary accommodations be provided in that portion of the 
building now being reconstructed. 

The Commissioner further asserts that the interest of the 
service demands an additional force of clerks and examiners, 
and to this end he recommends that provision be made by 
law for ten additional clerks of class one, three of class two, 
two of class three, one of class four, and fifteen assistant 
examiners. He suggests also that a portion of the surplus 
revenues of the office be used annually for the purpose of 
making additions to the technical library of the office, and 
for increasing the compensation of the clerks and employes, 
who, while forced to remain in the lower grade because of 
inadequate appropriations, are showing efficiency entitling 
them to higher pay. 

Touching the present system of requiring and preserving 
models the Commissioner make's the pertinent remark that 
it cannot be permanent, and steps toward a change ought to 
be taken at once. At the present rate of accumulation there 
will be more than two million models to house before our 
second Centennial year, requiring fifty halls as spacious as 
those now used for storing models. In a few more centuries 
the entire Federal District would be inadequate to the storage 



of these evidences of American inventiveness. At the present 
time models are actually used in the examination of about 
50 per cent of the cases in which models are filed. With 
proper scale drawings from working machines by far the 
larger part of the modelsnow used might be dispensed with. 
The Commissioner, therefore, recommends as a first step 
toward getting rid of models that the following statutory 
provisions be enacted: 

1. That no model shall be required or filed in any case, un- 
less upon a written certificate filed in the case by the exam- 
iner in Charge of the division to which the invention pertains 
that it will be useful in the examination of the application, 
or upon the special order of the Commissioner. 

2. That the Commissioner shall not require the production 
of a model for the examination in any case in which the ap- 
plicant shall furnish satisfactory scale drawings, made from 
a working machine, and shall produce for examination a 
working machine in operation in the city of Washington. 

3. That upon the expiration of every patent the model per- 
taining thereto shall be sent by the Commissioner to one of 
the public institutions of science and art in the United States. 

The only exception that can be taken to these recommen- 
dations is, perhaps, in connection with the third. The final 
disposition of the model might properly be left to the option 
of the inventor. 

To obviate the risk of accidental or fraudulent alteration 
of models in the manufacture of copies of models for official 
certification, the Commissioner recommends the enactment 
of a law authorizing the employment for this purpose of 
skilled workmen, who shall take the oath of office and give 
bonds for the faithful performance of their duty. 

The Commissioner further recommends that a law be 
passed authorizing the execution by United States commis- 
sioners, or other United States officers, of commissions issued 
by foreign governments to take testimony in the United 
States to be used before foreign patent offices and before all 
judicial, legislative, and executive departments of foreign 
governments, and to punish perjury committed in such tes- 
timony; the law to be operative only in favor of such gov- 
ernments as shall make like provision for taking testimony 
in foreign countries, to be used in like manner in the United 
States. 

Also that the law relating to the payment of the final fee 
within six months of the allowance of a patent be so amend- 
ed as to make the execution of the law possible in all cases. 
Under the present law, requiring a patent to be dated within 
six months of its allowance, the payment of the fee on the 
last day of the prescribed time makes it impossible to con- 
form to the law without resorting to the fiction of a new al- 
lowance, made upon payment of the final fee too late to 
admit of the preparation of the patent before the expiration 
of the six months. The extension of the time, within which 
a patent may be dated, to seven months from the date of its 
allowance would obviate the present difficulty. 

German Professors. 

In the German universities the professors are men who 
have distinguished themselves by their contributions to sci- 
ence. They have usually begun their career as " privat 
docenten," or private teachers, a position unknown in 
America. If successful, they are made professors extraordi- 
nary, and of these a few only reach the distinction of profes- 
sor ordinary. Any young man of promise, who has obtained 
the degree of doctor of philosophy (Ph.D)., with honors, can 
obtain permission to lecture in a given university, provided he 
passes a good examination in the subject that he intends to 
lecture on. The university gives him a room to lecture in, 
and if he succeeds in securing any listeners he gets their 
fees; beyond this he takes care of himself. His income de- 
pends entirely upon his popularity. If his lectures are good, 
and he proves his ability, his success is assured. In a few 
j r ears he is called to a vacant chair in the same, or oftener in 
another, university, where he holds the position of extraordi- 
nary professor for years, often for life. 

The following list of professors of chemistry in the prin- 
cipal German and Swiss universities embraces many dis- 
tinguished men whose names are familiar in this country. 
The figures annexed give the ages of these men, and, as the 
Journal of Applied Chemistry says, they show that most of 
them are no longer "mere boys:'' Berlin, A. W. Hofmann, 
ast. 61; Bonn, A. Kekule, 50; Breslau, C. J. Loewig, 76; 
Erlangen, J. Volhard, 45; Giessen, H. Will, 67; Gottingen, 
F. Woehler, 79, H. Huebner, 42; Halle, W. Heintz, 62; 
Heidelberg, R. Bunsen, 67, H. Kopp, 62; Jena, G. A. Geu- 
ther, — ; Konigsberg, W. Lossen, 41; Leipsic, H. Kolbe, 
61; Marburg,' Th. Zincke, 39; Munich, A. Baeyer, 44; Strass- 
burg, R. Fittig, 44; Tubingen, Lothar Meyer, 49; Wilrzburg, 
J. R. von Wagner, 57, J. Wislicenus, 44; Zurich, V. Merz, 42. 

The oldest of these, Professor Woehler, no longer lectures. 

He will celebrate his eightieth birthday on the 31st of next 

July. 

■ — < » . — 

Dead at His Post. 

A singular, but fortunately not a common, danger of 
travel was illustrated on the Fulton Ferry, between New 
York and Brooklyn the other day. A boat was in the slip 
on the Brooklyn side, and for a few minutes the deck-hands 
waited, wondering at the unusual delay in starting. Finally 
two of them mounted to the pilot-house and there found 
Wm. A. White, the pilot, on the floor, just dead. He had 
died of heart disease just as he was ready to sound the sig- 
nal to start the engine. Had he fallen while the boat was 
in the middle of the crowded river, a very serious accident 
might have followed. 
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NEW INVENTIONS. 

Mr. Benjamin Houts, of Junction City, Kan., has patented 
improvements which relate to comhined girder and suspen- 
sion bridges, wherein the girders rest at both ends upon the 
abutments and are sustained between the ends by cables. 
The invention consists in combining girders and grooved 
abutments with cables, screw bolts having nuts and hooks, 
suspenders, braces, and stays. 

Mr. William J, Holman, of Port Wayne, Ind., has patented 
an improved compound rail for railroad tracks. This 
invention relates to three-part rails so formed in pass- 
ing through the manufacturing rolls that they will require 
no other device, appliance, or attachment to make perfectly 
secure rails than to place them together and spike them to 
the cross-ties. 

« in » — 

HEATING TIRES BY GAS JETS. 

Some time since we gave an illustrated description of the 
extensive carriage manufactory of Messrs. Brewster & Co., 
of this city, and in that establishment we find a simple piece 
of apparatus for heating car- 
riage tires which we do not 
remember seeing elsewhere. 
Our engraving conveys a cor- 
rect idea of the device, and 
it will require little descrip- 
tion to make clear its con- 
struction and operation. 

A ring of iron pipe is con- 
nected by a flexible tube with 
a gas supply pipe, and pro- 
jecting from its inner sur- 
face there is a number of gas 
burners, which are articu- 
lated so that they may be 
moved to accommodate tires 
of different sizes. The tire 
to be heated is laid upon an 
iron frame inside the circular 
pipe, and the gas jets directed 
against the periphery of the 
tire. When the tire is suf- 
ficiently heated it is removed 
and set on the wheel in the 
usual way, another tire in the 
meantime having been placed 
within the circle of gas jets. 

The efficiency of this de- 
vice is proved by the fact that 
a single series of gas jets ar- 
ranged in this way is suffi- 
cient to heat all of the tires 
which are set in this great 
establishment. 



dangers arising from the continued use of river water, and 
also to save the enormous cost of the works necessary to 
procure a supply from a distant source;" and finally, that it 
was "expedient and desirable to make arrangements to con- 
tinue the driven well system on a larger scale," with a view 
to bringing it into full operation before next summer. 

All that has been achieved in Newark is practicable in 
New York, and in the inexhaustible supply in the depths of 
the earth beneath our city lies the easiest solution of the 
problem so frequently recurring of late years, how to make 
the water supply here adequate to the increasing demands. 
The average cost of sinking a two inch tube well on Manhat- 
tan Island is about $300. That would yield, if required, six 
to eight thousand gallons of water in twenty-four hours. 
For a supply of Croton to that amount, by meter, the con- 
sumer would have to pay $360 to $480 per annum. 

In driving a well at the Passaic Rolling Mills, Paterson, 
N. J., a remarkable bed of quicksand was lately struck at the 
depth of 1,180 feet. Mr. Watts Cooke gives in a recent issue 
of the Paterson Press a long and interesting account of the 



Artesian Wells. 

Mr. George H. Andrews, a 
member of the firm of Wm. 
D. Andrews & Bro., proprie- 
tors of the patent for the 
American tube or driven 
wells, says that there are over 
a million driven wells in the 
United States. In New York 
and Brooklyn there are over 
two thousand in leading 
hotels, factories, breweries, 
stables, marble-cutting estab- 
lishments, etc., all of which 
are reported to us as giving 
satisfaction. Some idea of 
their actual value to their 
owners may be gained from 
the testimony recently given 
in court by the president of 
the New York Gaslight Com- 
pany, that his corporation was saving $8,000 per annum 
by the use of the driven well; that he believed $10,000 to 
$12,000 would be within the mark, but as he wished 
to keep far within bounds he would say $8,000. Hecker 
& Brother save from $4,000 to $5,000 by its use in their 
large flouring mills. Smith's ale brewery gets 60,000 
gallons per diem from driven wells; D. Jones' two brewe- 
ries, 50,000 gallons; F. G. & I. N. Van Fleet, maltsters, of 
Newark, 75,000; Williamsburg Brewing Company, 30,000; 
Rubsam & Horrmann, 35,000; N. Leitz & Sons, 20,000; Otto 
•Huber, 20,000; George Bechtel, 20,000; Gluck & Scharmann, 
12,000; Myer& Bachman, 15,000 — and all these amounts are 
obtained in only ten hours' pumping. 

Some time since it was found necessary to increase and 
improve the water supply of Newark. Something less than 
one hundred of these driven wells were put down within an 
area of four acres, and from them 2,700,000 gallons of water 
per diem have, during the past six months, been poured into 
the reservoirs. This water is obtained at a temperature of 
53°, is soft, and clear as a diamond. The Newark Aqueduct 
Board, on the evening of December 26, adop ted a resolution 
settingf orlh that upon the most careful analysis this water 
was found to be of excellent quality, and had been of great 
advantage in improving the city's supply; that 250,000,000 
gallons had been furnished by these wells in four months of 
dry weather without material diminution of the resources; 
that it was " indispensable to adopt some plan to avoid the 




APPARATUS FOR HEATING TIRES. 

progress of the work. The first 565 feet was through red sand- 
stone, then the drill passed through 44 feet of red shale; that 
was followed by 6 feet of red sandstone, 30 feet of red shale, 
and then red sandstone and shale in alternate beds from 6 to 
12 feet thick, until the quicksand was struck. The quick- 
sand appeared to be but a few inches thick. The intention 
is to sink the well from 2,000 to 2;500 feet. 

The great artesian well at Buda Pesth, begun in 1868, is 
now reported finished. The total depth is 3,200 feet, and 
the temperature of the water is 165° Fah. The temperature 
of the mud brought up by the borer wa3 taken every day, 
and was found to increase rapidly, in spite of the loss of heat 
during the ascent, down to a depth of 2,700 feet. Beyond 
this point the increase was not so marked. At a depth of 
3,000 feet the temperature was 177°, giving an increase of 1° 
for every 23 feet bored. Water first began to well up at a 
depth of 3,070 feet, its temperature then being 110°. From 
this point onward the quantity and temperature of the water 
rapidly increased. Thus at 3,092 feet its temperature had 
risen to 150°, and the yield, in twenty-four hours, from 9,500 
to ,44,500 gallons. . Finally, when the boring had reached 
3,200 feet, at which point it was stopped, the temperature of 
the water as it burst from the orifice of the tube was 165°, 
and the quantity 272,000 gallons in the twenty-four hours. 
The yield was afterward reduced to 167,200 gallons, in con- 
sequence of the bore being lined with wooden tubes, which 
reduced its diameter. 



Ignorance Regarding Machinery. 

The general ignorance regarding machinery is surprising 
when it is considered that machines, in some form or an- 
other, enter so largely into the economies of our daily life. 
The Boston Journal of Commerce hinks that newspaper men 
are especially open to this charge of ignorance, which in 
their case is the less excusable, as they are expected to 
"know something about everything." When such mecha- 
nical appliances and chemical operations are combined, as 
in the experiments of Edison, perhaps a lack of definite 
knowledge may be overlooked; for only a comparatively 
few specialists are au fait on electricity, an agent but 
recently introduced into our every-day life. But the steam 
engine — its office and work, and its prominent parts— has 
been a common possession for generations, and the ordi- 
nary tools of the mechanic — the lathe, planer, screw-cutting 
machines, and other common appliances — are to be seen 
everywhere, and ought to be familiar to all. Yet the news 
paper notices of machinery and tools are seldom correct 
unless written by a practical mechanic, and sometimes are 

laughable from their absurd- 
ity. A short time ago, in a 
notice of the derailment of a 
locomotive by the breaking 
of a connecting bar between 
the drivers, it was stated that 
the piston rod broke; and tlie 
end, falling to the ground, 
lifted the engine from the 
track! Another account told 
of the breaking of " the crank 
of the truck." Latterly we 
had an account of the " ex- 
plosion of a steamboat's 
chimney," and " explosions 
of engines" are frequently 
mentioned. One account of 
a boiler explosion that tore 
the boiler house and engine 
room to pieces, gave as a 
reason why the engine was 
comparatively uninjured that 
the engine was not running 
at the time ! The bursting of 
a fly wheel by the breaking 
of the governor belt, which 
stopped it, and allowed the 
full pressure from the boiler 
to enter the cylinder un- 
checked, was accounted for 
by the too rapid velocity of 
the governor! The collapse 
of a flue was called the 
" bursting of the crown 
sheet," ^(nd the worst explo- 
sion of all was the "explo- 
sion of a rivet." A notice 
was recently made of the 
cracking of the walking 
beam of a large engine, and 
the statement was made that 
the works would stop until 
a new " shaft " could be cast. 
A notice of a new marine 
engine stated that the piston 
rod ran in ball-thrust bear- 
ings— alluding probably to 
the thrust bearing of the pro- 
peller shaft! A description 
of a large boring lathe con- 
veyed the information that 
the live cone ran in " rab- 
beted boxes," meaning, evi- 
dently, that the live or head 
arbor ran in Babbitt metal 
boxes. A new planer was 
described as having "ways that run on V frames;" and a 
screw machine which made machine screws from bars was 
credited with "threading the heads of the screws," and 
that process was described as done after the screw was cut 
off the bar. " A solution of bicarbonate of soda " was 
employed on the screw -cutting tool. 

These inaccuracies are in some cases inexcusable, but, in 
most, a superficial knowledge of a machine, or a smatter- 
ing of natural philosophy found in common school text 
books, would have prevented errors so egregious as to raise 
the laugh of ridicule. 



To Remove Nitrate of Silver Stains. 

Dr. Kraetzer, of Leipsic, proposes, as a substitute for 
potassium cyanide in the removal of stains made by lunar 
caustic or silver nitrate, the following mixture: 10 grammes 
ammonium chloride, 10 grammes corrosive sublimate, dis- 
solved in 100 grammes of distilled water, and preserved in a 
glass stoppered bottle. He says that with this solution the 
black stains may be removed from linen, woolen, and cotton 
goods perfectly without injury to the goods. It will also re,- 
move stains on the skin, but, although less poisonous than the 
cyanide, it must not be forgotten that it is a corrosive 
poison. For the skin we prefer to apply tincture of iodine, 
or a solution of iodine in iodide of potassium, followed by 
strong aqua ammonia; if slower it is safer both to use and 
to keep in the house. 
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THE MANUFACTURE OF SODA. 

Soda is now universally manufactured from chloride of 
sodium (common salt), which is first converted into sulphate 
of sodium, and is then treated with powdered chalk and 
coal. Leblanc has introduced the following proportions for 
this mixture: 100 parts sulphate of sodium, 104 parts of car- 
bonate of calcium, and 39 parts of coals. 

If in solution, the sulphide of calcium and the carbonate 
of sodium can remain without acting upon each other. 
The results of the operation arc variable mixtures of carbon- 
ate of sodium, caustic soda, sulphate of calcium, and lime. 
As the proportions of the carbonate of calcium are varied, 
the results obtained vary more or less likewise, but gene- 
rally the quantity of lime used is greater than the quantity 
given in the theoretical formula. 

The process of making soda may be divided into four 
distinct successive stages: 

1. The reduction of the sulphate of sodium into a sul- 
phide Na 3 SO,+2C=Na 2 S-l-2C0 2 . 

2. The double decomposition of the sulphide of sodium 
and the carbonate of calcium: Na 3 S-|-CaC0 3 =Na2C0 3 -t- 
CaS. 

3. The production of oxide of sodium, due to the par- 
tial reduction of the excess of carbonate of calcium, by 
the coals: 2CaC0 3 -t-2C=2CaO+4CO. (The quicklime acts 
upon the carbonate of sodium during the lixiviation.) 

4. The production of oxide of sodium, in case an excess 
of carbonate of calcium is not used, due to the action of 
the coal on the carbonate of sodium: C0 3 Na 2 +C=2CO-f- 
Na.O. 

It is evident that by varying the proportions of the coals 
and lime, more or less caustic salts and caustic soda may be 
obtained. The latter branch of industry has been greatly 
developed in England, particularly since the adoption of 
the rotating soda furnaces. In Prance, where the latter are 
used but very sparingly, the soda salts contain only from 
2 to 10 per cent of caustic soda. The first rotating fur- 
nace was built in 1853, by Messrs. Elliot & Russel, and has 
since been considerably perfected by Messrs. Stevenson, 
Williamson & MacTear. 

The furnace as it is generally constructed and as exhib- 
ited at the Universal Exhibition of 1878, in Paris, consists 
Of an enormous cast iron cylinder lined with fire brick, 
and arranged to rotate on the longitudinal hori- 
zontal axis, as shown in Pig. 1 of the annexed 
engravings, which we have taken from La Nature. 
The flames of an adjoining furnace pass into 
the cylinder at one end and escape at the other, 
passing through and heating the mass contained 
in the same. The cylinder is provided with 
several openings for filling and discharging it. 
These openings are closed by means of cast 
plates furnished with locking devices. The 
revolving furnace does not require any stirring 
and mixing of the mass as is necessary in 
the reverberatory or ordinary soda furnace, 
and it permits of operating much more rapidly. 

Both in the reverberatory and revolving fur- 
naces the raw soda forms hard lumps, if the pro- 
portions of Leblanc, as given above, are adhered 
to, and these lumps can only be lixiviated with 
the greatest difficulty. Mr. MacTear avoided 
this difficulty by adding about five per cent of 
quicklime to the mass, thereby obtaining a product that 
could be very easily lixiviated, for the lime expands as it 
comes in contact with the water and breaks the lumps 
into small pieces. A factory in Glasgow, using MacTear's 
improved revolving furnace and the above improvements in 
the process, produces fifty tons of soda in twenty-four hours. 

The lixiviation is carried on in the apparatus and accord- 
ing to the continuous method of James Shank, as shown in 
Pig. 2 of the annexed engrav- 
ings. A and B are vats or 
tanks containing the lumps 
of raw soda, and are provid- 
ed with perforated false bot- 
toms; CC are pipes which 
convey the lye from one tank 
to the other; by this means it 
is gradually concentrated and 
the soda is gradually and thor- 
oughly lixiviated. The lye 
is evaporated in furnaces, 
heated by a separate fire or 
by the waste heat of the soda 
furnace, until it has the con- 
sistency of sirup, which mass 
is then placed in large crystal- 
lizing vessels, subdivided by 
perforated plates, like sieves. 
The carbonate of sodium 
settles on the sieve plates, 
whereas the impurities are 
contained in the concentrated 
lye. In order to obtain the 
commercial product the car- 
bonate of sodium must be 
calcined. Mr. Thelen has 
constructed an apparatus in 
which the lye is evaporated 
and the crystals are collected 
mechanically as rapidly as 
they are formed. 



A NEW VENTILATOR. 

In comparing the various methods of ventilation, Surgeon 
General John S. Billings, U. S. Army, who has made venti- 
lation a life study, and other eminent authorities, agree as 
to the power, capacity, and cheapness of the exhaust fan for 
the purpose of ventilation. Tall chimneys are useless for 
the purpose of ventilation without heat when the difference 




THE WING VENTILATOR. 

between the internal temperature of the house and the tem- 
perature of the external air is insufficient to produce a cur- 
rent, and when they are doing their average duty they are 
far more inefficient than is generally supposed. 
From the reports on ventilation in the Barnes Hospital 




Fig. 2.-APPARATUS FOR LIXIVIATING SODA. 

Washington, D. C, for 1876, the chimneys there used 
showed an average current of less than 200 feet per minute 
when the fan was not in use. The current is usually 
much less than this. In the record of ventilation of 
the Boston City Hospital, December, 1877, and January, 
1878, the average velocity of the air passing through venti- 
lators was about 100 feet per minute. In the Brooklyn 
school buildings — generally supposed to be well ventilated 




— it is found upon examination that many of the ventilating 
shafts are absolutely without currents, while some of the 
buildings, provided with what have been considered efficient 
ventilators, show a current ranging from 30 to 170 feet per 
minute, with the rooms heated, and in many of the churches 
and public buildings in this and other cities it is found that 
the ventilating flues are, in the majority of cases, either 
entirely dead or with a downward draught, sometimes being 
found entirely sealed to stop a downward draught of cold air. 
This array of facts indicates that the question of ventilation 
has been hitherto unsatisfactorily dealt with. The ventilator 
represented in the accompanying engraving is constructed 
on scientific principles, and is well calculated to fulfill the 
requirements of an efficient ventilator. 

The ventilator shaft used in connection with this device 
is enlarged as it extends upward, so that each successive 
story of a building may discharge into it without interfering 
with the proper ventilation of the lower stories. The cowl 
into which the ventilating shaft discharges is large and 
nicely pivoted, so that it turns easily with the wind. Its 
flaring mouth gives it peculiar advantages over the ordinary 
form of cowl, so that this of itself is a very efficient ven- 
tilator; but the chief merit of this device lies in the arrange- 
ment of the fan and its propelling wind wheel seen at the 
top of the cowl. 

All the parts are made to work very freely and with but 
little friction. The fans are arranged so as to swing around 
the inner periphery of the casing, leaving an undisturbed 
central core, while the enlarged hood and vertical position 
of the fans offer no resistance whatever to the upward cur- 
rent of air in case the fan should not be in motion. In 
motion they force the air out through the lateral opening, 
thus producing a vacuum, aiding the natural draught or 
creating one where there was none. 

With the Wing fan ventilator it is found after many tests 
that when the wind is not strong enough to run the fan, the 
peculiar form of the cowl, its enlarged size, and prompt 
action in shifting itself to windward, will give a regular 
current of from 100 to 200 feet per minute; while with a 
fair to brisk wind to run the fan the velocity will go up to 
300 and 400 feet, while with a strong wind it often records 
over 500 feet, and has in several cases reached over 600 feet 
per minute. Six tests made November 20, 1879, at St. 
Denis Hotel, where there is a 24 inch shaft capped 
with a Wing ventilator, showed an average of 
438 feet, being an actual exhaust of fully 100,000 
cubic feet of foul air per hour. December 22, 
1879, in public school branch of 15, Brooklyn, six 
tests showed a current of from 225 to 357f eet per 
minute, with 8 12-inch pipes leading into two 
large pipes of 24 inches each, showing an exhaust 
of oyer 146,000 cubic feet per hour, with only 
a light wind and no fires. Later same day the one 
in Brooklyn Eagle building showed a current from 
230 to 270 feet per minute. November 20, 1879, 
the Irving House, where there are two of these 
ventilators, one over each tier of water closets, 
gave a current of 525 feet, there being a good 
breeze. 

The inventor gives us an instance in which 
eggs put last summer in a cold storage house 
provided with his ventilators had kept until 
winter perfectly, while those in similar houses 
without the ventilators had failed to keep in good condition, 
showing clearly the need of fresh dry air, even in the preser- 
vation of eggs. For smoky chimneys or to prevent down 
draught this ventilator is particularly adapted. 

Mr. Wing furnishes us with the names of a large number 

of persons using his ventilator, and has shown us some very 

flattering testimonials in regard to its efficiency. 

For further information address Mr. L. J. Wing, or the 

Simonds Manufacturing Com 



pany, 50 Cliff 
York city. 



street, New 



Fig. 1. -REVOLVING FURNACE FOR THE MANUFACTURE OF SODA. 



MISCELLANEOUS INVEN- 
TIONS. 

An improvement in appa- 
ratus for drawing and pre- 
serving malt liquors, patented 
by Mr. John Neumann, of 
New York city, is designed 
for the purpose of drawing 
malt and other liquors from 
a barrel or other vessel, with- 
out the admission of air or 
gas thereto, so that the liquor 
remaining at any time in the 
barrel will be prevented 
from becoming stale. 

An improvement in snap 
hooks has been patented by 
Mr. John B. Hampton," of 
Ppmeroy, Ohio. This inven- 
tion relates to an improve- 
ment in fastening buckles, 
loops, and hooks to harness, 
bridles, etc., and the object 
thereof is to enable the con- 
nection to be made without 
stitching or riveting. 

An improvement in swivels 
forbridle reinloops, patented 
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by Mr. John B. Hampton, of Pomeroy, Ohio, consists of a 
bar adapted to be fastened to the bridle by rivets, having a 
slot through it and on either side thereof underneath a trans- 
verse recess for the reception of the studs projecting from 
either side of the end of the loop, which are passed through 
the slot in the plate, and then turned so as to rest in the said 
recesses, and thus form a swivel joint. 

Mr. James McMurray, of East Portland, Oregon, has 
patented an improvement in cooking utensils. The object 
of this invention is to provide kettles, saucepans, and other 
cooking vessels with straining and steaming attachments, 
which shall be so constructed that they may be readily ap- 
plied to the said vessels, and attached and detached, as 
required, and which shall be simple in construction and 
inexpensive in manufacture. 

An improved machine for washing and beating silk and 
other threads and yarns when in the skein, has been patented 
by Mr. George Morlot, of Paterson, N. J. It is simple in 
construction and convenient and effective, removing all 
loose fibers and foreign particles, and forcing the water 
into and through all parts of the thread. 

An improved tire shrinker has been patented by Messrs. 
George H. Stroud and John A. Shuman, of Sugar Run, 
Pa. The object of this invention is to provide a tire shrinker 
that will work effectually, and yet require no great exertion 
of power. It consists in combining with a movable plate 
and jaws a forked connecting rod, pivoted to the jaws, and 
a lever operated disk. 

An improved brake for baby carriages, patented by Mr. 
William F. Wallberg, of Brooklyn, N. Y., is so constructed 
as to lock the wheels automatically whenever the handles 
are released, so that it will be impossible for the carriages to 
start forward accidentally. 

An improved signal lantern, patented by Mr. Thomas S. 
Easterbrook, of Toledo, O., consists of a lantern globe 
having two opposite quarter sections colored, and the 
two intermediate ones uncolored, which globe is set 
in a lantern frame that has attached to it two quarter 
section metallic plates that are set opposite each other, so 
that by turning the globe the colored sections or lights of 
the globe may be covered by the plates and the uncolored 
or white lights only be shown, or the colored light be shown 
and the white be covered. 

An improvement in window blind fasteners has been pat- 
ented by Mr. William H. B. Allen, of Cambridge, Mass. 
This invention consists in a blind or shutter fastener operat- 
ing to retain the blind open or closed and fitted for conve- 
nient manipulation. The inventor makes use of a pivoted 
catch and lever hung on the stile of the blind, which locks 
with the hinge staple to hold the blind in either position. 

An improvement in dumping carts has been patented by 
Mr. George B. Wiestling, of Mont Alto, Pa. The object of ; 
this invention is to furnish carts, wagons, cars, and other 
vehicles so constructed that their bodies may be raised ver- 
tically, and also set in inclined positions, to facilitate the 
dumping of their contents. 

» l»> > 

Tbe Eclipse of tbe Sun. 
The line of totality of the eclipse of Sunday, January 10, 
crossed Central California and Southern Nevada, and pene- 
trated nearly to the Great Salt Lake in Utah. Only in Cali- 
fornia, however, could favorable observations be taken, be- 
cause the eclipse occurred so near sunset. Prof. Prisby, of 
the United States Navy, was sent, with a corps of observers, 
armed with powerful instruments, to the Pacific coast, and 
Prof. Davidson, with another corps of observers and a 6J^ 
inch equatorial telescope, more powerful than the one Piazzi 
Smyth lugged up the Peak of Teneriffe, went into the Sa- 
lenas Valley, which furrows the coast range, about 200 
miles south of San Francisco, and within from 15 to 25 
miles of the Pacific. Besides these, mauy private observers 
made elaborate preparations for observing the eclipse from 
various points within the line of totality. Apparatus for 
photographing the eclipsed sun was plentifully provided. 

The first report came from Fresno, about 150 miles south- 
east of San Francisco, and within ten miles of the line of 
totality. The weather was perfectly clear. The first con- 
tact was visible at 2:45 P.M., and at 3:53 the observation be- 
came total. 

As the last ray of sunlight disappeared, a corona of clear 
white light, entirely encircling the moon, flashed into view, 
brilliant at the edge of the moon and paling toward the 
outer limit of the halo. Next along the border, on the lower 
left third of the moon, appeared an irregular fringe of bril- 
liant, sparkling primitive red and purple light, while at the 
top of the moon there was a bright yellow triangle of light 
equal in height to one-sixth of the diameter of the disk; a 
similar but smaller triangle appeared at the center of the 
right side of the moon, and from the upper and lower right 
side broad faint rays were projected. This appearance lasted 
thirty-one seconds, the corona remaining one minute longer. 
The sun disappeared behind the coast range before the 
eclipse had entirely passed. 

The only other dispatch from parties of observation, up to 
Jan. 14, came from Prof. George Davidson, of the Coast and 
Geodetic Survey, stationed at Mount Santa Lucia (5,700 feet 
above the sea), just south of Monterey, Cal. , and but a short 
distance from the Pacific Ocean. Prof. Davidson says: 

" After five days of fierce winds, rain, sleet, and snow, 
with a temperature of eleven degrees, the weather cleared on 
Sunday, and we had good observations both at the begin- 
ning and the ending of the totality. The totality lasted 
thirty-two second's. The shadow was seen coming over the 



Pacific Ocean. There was a brilliant corona and red flame. 
Latitude and transit observations were obtained. 

The United States Naval Observatory party, under Prof. 
Frisby, at the same station, are said, in a dispatch from 
Soledad, to have made successful observations. The first 
contact was within one and a half seconds of computed time. 
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IMPROVED STEAK HAMMER. 
The annexed engraving represents two sizes of an im- 
proved steam hammer invented by Mr. David Bell, of Buf- 
falo, N. Y. These hammers are very simple in construction 
and substantially built. The single column standard, the 
cylinder, and the bed piece are cast in one piece. The die 
block is cast separately and fitted in the bed plate. 




improved simple arrangement by which the bearings can be 
. adjusted by persons who are inexperienced in the use of 
machinery, cannot be made too tight, and therefore can 
never be ruined from this cause. The bearings are made 
, very large, and will run a long time before any adjustment 
is necessary. The support between the boiler and these 
bearings is cast hollow, through which all the water while 
cold, used to feed the boiler, must pass on its way to the 
pump, absorbing the heat which would otherwise cause the 
bearings and journals to become very hot. This valuable 
improvement, covering the new feature of a water passage 
between the boiler and the crank shaft bearings, for the pur- 
pose of keeping the journals and bearings cold, is secured 
by letters patent. When the water is not required in the 
boiler, the flow is kept up by opening a valve and allowing 
the water to return to the tank from which it was taken, 
thus keeping the bearings always cold, and never allowing 
the pump to become dry, but always working and ready to 
supply the boiler with water when required. 

The engine and boiler can be mounted on a strong sub- 
stantial truck or wagon, as represented, or on sills. All the 
parts are interchangeable, and none but the best materials 
are used, and the workmanship is of the best. 

Further information may be obtained from the Geiser 
Manufacturing Company, Waynesboro, Franklin county, 
Pa. 



BELL'S IMPROVED STEAM HAMMER. 

One of the hammers shown in the engraving has 
an eight inch cylinder and eighteen inch stroke, and the 
other has a ten inch cylinder and twenty-two inch stroke. 

All the parts are very strong, and it is self and hand act- 
ing, and takes steam at both ends of the cylinder. The ten 
inch cylinder at ordinary steam pressure will strike a blow 
of from four to five thousand pounds. The stroke is per- 
fectly automatic andean be made light or heavy as desired. 

The hammer was shown by Mr. Bell at the Exhibition 
of the Mechanics' Institute held in Buffalo some years ago. 
The judges reported that it was the best hammer for forging 
and general blacksmith work on exhibition. Since that time 
he has made several improvements upon it, so as to perfect 
the invention, and it is now being used in six of the largest 
machine shops in Buffalo and also in other parts of the 
country, and all who have had experience with it pronounce 
it the best hammer in use. 



THE PEERLESS PORTABLE STEAM ENGINE. 
The annexed engraving represents a portable engine for 
agricultural and other purposes, which, in general design, 
completeness in construction and operation, ranks among 
the best of its class. It is built with a view to strength, 
compactness, durability, and efficiency. 




THE PEERLESS PORTABLE STEAM ENGINE. 

The boiler, which is of the locomotive type, has a firebox 
of unusual length, and so arranged that the fire is completely 
surrounded by water. The tubes, which are lapwelded, 
vary in number in different sizes of the engine, from twenty 
to fifty-five; in size from two inches to two and a quarter 
inches; in length from twenty-eight inches to fifty-two 
inches. 

The smoke box, fire door, ash pan, steam blower, smoke 
stack, and other adjuncts, are neatly and conveniently 
arranged, and the boiler is provided with the necessary 
appurtenances, such as steam and water gauges, blow-off 
cocks, etc. The engine cylinder and the steam chest are 
combined in one casting, which is bolted at one end to a 
flange on the end of the frame or bed plate. This arrange- 
ment permits of the free expansion of the cylinder, as it 
rests upon a bracket attached to the boiler, and the boiler is 
free to expand and contract without straining either the 
engine or itself. 

The saddle or bearings for the crank shaft are of the kind 
used in first class stationary engines, and are arranged to 
adjust from four sides, upper, lower, right, and left, with 



MECHANICAL INVENTIONS. 

An improvement in speed-accelerators has been patented 
by Mr. James Schofield, of New York city. The object of 
this invention is to convert slow or slight motion into rapid 
or extended motion by the intervention of ropes or chains 
and sheaves, for the purpose of propelling boats, vehicles, 
machinery, and the like. The invention consists, essentially, 
of a sliding carriage containing several sheaves, and fixed 
on a reciprocating rod, while over said sheaves and sets of 
corresponding standing sheaves fixed opposite, and at a dis- 
tance, a rope or chain is passed back and forth in such a 
manner that a slight movement of the carriage will produce 
a very extended or accelerated movement of the bight of 
the rope or chain, or of objects attached to it. 

An improvement in vehicle-wheel hubs has been patented 
by Mr. Lucius S. Edleblute, of Cincinnati, Ohio. This in- 
vention is an improvement in the class of metal wheel-hubs 
in which the spoke tenons or butts are clamped between 
flanged collars, one of which is adjustable on the axle-box 
to adapt it for convenient adjustment or removal, and it 
pertains to a peculiar construction and arrangement of 
parts which cannot be clearly described without an engrav- 
ing. 

Mr. Benjamin Slusser, of Sidney, Ohio, has invented an 
improved elevator for warehouses and other buildings, con- 
structed with a view to securing greater safety against the 
sudden fall of the elevator platform from the breakage of 
the rope, and to provide against persons falling through the 
hatchways in the several floors. The invention consists in 
a novel automatic clutch for arresting the descent of the 
platform in the event of the sudden breakage of the rope, 
and in the peculiar means for opening and closing a set of 
automatically operated trap doors for the hatchways, which 
are opened above and closed after the platform in rising, 
and also opened below and closed above the platform in 
descending, so that at no time is the hatchway left open. 

Mr. Lovren E. Hogue, of Sandy Lake, Pa., has invented 
an improved injector in which the lifting and forcing tubes 
are so constructed and arranged with regard to each other 
that the pressure may range from forty to one hundred and 
fifty pounds without requiring any change in their adjust- 
ment, the said construction and arrangement enabling the 
quantity of water to be so graded that three or more differ- 
ent quantities of water may be injected into the boiler. 

■*<»<+- — 

The New Industrial Art School. 

The new free school for workers in metal and wood was 
opened January 13, at No. 31 Union Square, under the man- 
agement of the trustees of the Metropolitan Museum of Art. 
The object of the school will be to teach carvers in wood, 
engravers on gold, silver, steel, and other metals, and others 
how to design artistically, so as to do away with the old- 
fashioned method of designing from copy, and in this way 
to enable the workers to obtain higher prices for their work. 
The project had been long before the trustees of the Metro- 
politan Museum of Art, and the establishment of the school 
is due in great measure to the efforts of Messrs. Robert Hoe, 
Jr., William L. Andrews, W. E. Dodge, Jr., and Edward 
C. Moore and Professor Thomas Egleston. The school will 
be open from 7:30 to 9:30 P.M. The first class will be for 
workers in wood, and the above named gentlemen have in- 
vited workmen from the art establishments of the city who 
possess a knowledge of drawing and who wish further in- 

j struction to attend. A class for workers in metals has also 
been organized. The students will be allowed to copy from 
models brought from the collections of the museum. Many 
manufacturers have promised to do all they can toward 

J making the school a success. 

i The industrial importance of schools of this nature can 
scarcely be over-estimated* Wherever they have been un- 
dertaken they have shown themselves the most efficient aids 
in raising the character of industrial art and the social and 
financial condition of the artisan. It is to be hoped that the 
young artisans of New York will be prompt to avail them- 
selves of the privileges now offered them. 
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Tbe Shells of Pompeii. 

Dr. Nicola Tiberi, an excellent Daturalist, living at Resina, 
close to the site of Pompeii, has recently published a remark- 
able and well written memoir on the shells found in the 
ruined city. The point of view to which he directs atten- 
tion is very different from that taken by the geologist, anti 
quary, artist, or architect. He treats of the shells found in 
the rums, and which had served for food, or had been used 
by the Pompeians for ornament and other purposes. We 
know from Athenseus and other ancient authors that mol- 
lusca were then relished quite as much as they are at thepres- 
ent day by the inhabitants of Italy. Dr. Tiberi gives a list 
of all the shells which he has noticed as Pompeian, belong- 
ing to no less than 44 species, with particulars of their rela- 
tive abundance at Pompeii, as well as of their distribution 
and economy. Some were of edible kinds, as the common 
oyster and mussel, Pecten jacobceus, Venus chione. Tapes de- 
cussatus, and several species of Helix. Others served to adorn 
fountains, as Haliotis tubereulata, Murex truneulus, and M. 
brandaris. The Oriental pearl shell (Meleagrina margariUfera) 
was represented by a single valve only. 

But the ladies of Pompeii seemed to have attached consid- 
erable value to the Cyprma, or cowry, as amulets or charms 
to prevent sterility; and among these shells were some of 
the species from the Red Sea and the Persian Gulf. A sin- 
gle specimen of another exotic shell (Conus textilis) must have 
been kept for its great beauty as an object of curiosity. All 
the shells used in the ornamentation of fountains, five in the 
city and one in the suburbs, are of species which are still 
common in the Gulf of Naples; and these shells are sepa- 
rately distinguished and named. The memoir, which is a 
quarto pamphlet of twelve pages (Le Conchiglia Pompeiane, 
Napoli, 1879), forms a short but interesting chapter of Roman 
history, and tells us more than is generally known about the 
habits of the former masters of the world. 



To Convert Common Agate Into Onyx. 

Following the attempt to produce minerals and precious 
stones artificially, comes the attempt to convert one mineral 
into another, a less costly into a more valued gem. Two 
Germans have patented a process for converting ordinary 
agate into onyx. Lorenz and Cullmann place the cut and 
polished agates for a week in a solution of iron in nitric 
acid only one millimeter deep, and then treat those portions 
of the stone which are to be white with a solution of equal 
parts of carbonate and hydrate of potash, dried, and burned 
in an earthen pot until the desired color is obtained. 

Cannot some of our readers devise a method for convert- 
ing ordinary feldspar, orthoclase, into Amazon stone? The 
latter has a bright emerald-green color, which is destroyed 
by heat, but brightened and intensified by certain hydrocar- 
bons, like turpentine oil. 

m r ■ i m 

Different Solvents for Pyroxylene. 

In the preparation of collodion the gun-cotton, or pyroxy- 
lene, is dissolved in a mixture of alcohol and ether; in the 
manufacture of celluloid the solvent is camphor. Bardy, 
the celebrated French chemist, has recently studied the 
action of other solvents, especially aceton, methylic alcohol, 
and glacial acetic acid. His results, as reported to the Pho- 
tographic Society of France, were as follows: 

Aceton, a liquid which resembles ether in its volatility, 
but unlike the latter miscible in all proportions with water, 
Is one of the best known solvents of pyroxylene. It does 
not dissolve the firm cotton prepared at low temperatures as 
well as that in dust form made by Martin's process. On 
pouring the aceton solution into water, the solvent at once 
unites with the water and the cotton is precipitated in the 
form of large white flakes, which do not adhere together, 
and hence can be easily washed. When dry this cotton has 
a peculiar appearance ; three grains of it occupy a space of 
nearly 200 c.c. It is not actually necessary to employ the 
pure aceton ; if it gives no milky precipitate when poured 
into water and does not reduce salts of silver' it is good 
enough. 

Methylic alcohol, since its introduction into the manufac- 
ture of methyl violet, comes into commerce in a state of suf- 
ficient purity. It mixes with water in every proportion, and 
has no action upon silver salts. It dissolves • pyroxylene 
easily, but the solution is more shiny than that in aceton. 
If poured at once into water it is precipitated as a compact 
gelatinous mass, difficult to wash out. The solution must be 
poured into cold water in a very fine stream, then a very 
voluminous mass is obtained; 25 grains occupy 2 liters of 
space, and can be readily washed out. On drying, the mass 
becomes horny, half transparent, and of an amber color. It 
dissolves readily in the mixture of alcohol and ether. 

Crystallizable or glacial acetic acid dissolves pyroxylene, 
and when poured into water the solution acts like the aceton 
solution. On drying, every trace of the acetic acid is •vola- 
tilized, leaving the cotton perfectly neutral. I. Z. 
m i i i » 

Many persons know it, but some do not, that a pretty and 
easily grown window plant may be obtained by soaking a 
round piece of coarse sponge in warm water until it is 
thoroughly expanded. After squeezing it about half dry, 
place in the openings millet, red clover, and barley grass 
seeds, rice, and oats. Hang the sponge in a window where 
the sun shines a part of the day, and sprinkle it lightly with 
water every morning for a week. Soon tender leaves will 
shoot out, and, growing rapidly, will form a drooping mass 
of living green. If regularly sprinkled, it will later be dot- 
ted with the blossoms of the clover. 



On a Curious Case of Crystallization In Canada 
Balsam.* 

BY GEORGE F. BABKEE. 

Some time in the early spring of 1875, a party of hunters 
left Rawlins, Wyoming Territory, and went up into the Sweet- 
water country, a hundred miles north of that town, in search 
of game. While absent one of the party lost a valuable 
field glass. In the summer of 1878 a party of Ute Indians 
came into Rawlins, having in their possession the lost field 
glass. It had lain out exposed to the weather for over three 
years, and of course showed the hard usage it had under- 
gone. The eye lenses, however, were in excellent condition, 
but the achromatic object glasses were covered with an abun- 
dant arborescent crystallization, which rendered them quite 
opaque. My friend, Mr. Galbraith, of Rawlins, who had be- 
come their owner, first called my attention to them, and, 
supposing the crystallization to be in the glass itself, he sent 
one of the lenses to me as a pattern, in order to have a pair 
of new ones made in place of the spoiled ones. On examin- 
ing the lens, however, in connection with Mr. Zeutmayer, it 
was evident that the crystallization was not in the glass, but 
in the Canada balsam used for cementing the components 
of the achromatic. At my request, therefore, the second 
lens was sent to me, so that by cleaning off the old balsam 
and recementing, both would become perfect again. The 
crystalline forms of this second lens were so beautiful that I 
desired to preserve them. So I applied to Mr. E. L. Wilson 
to photograph them for me. He took a warm interest in 
the matter and produced four negatives, one of the first and 
i less beautifully crystallized lens, and three of the other one, 
1 each with a different illumination. I present to the Section 
prints from these exquisite photographs. (The accompany- 
ing wood cut has been engraved from one of the best of 
these photographs.) It will at once be seen on inspection 
that these arborescent forms are of great beauty, the fineness 
of the subdivisions being quite remarkable. The most curi- 




ous thing about these forms, however, is the fact that they 
are themselves hollow and are surrounded by the crystal- 
lizing material, the balsam. Hence the supposition that we 
have here the crystallization of some constituent of the bal- 
sam is at once negatived. Canada balsam, as is well known, 
is a complex mixture of two or three resins dissolved in a 
volatile oil. Now, since one of these resins is crystallizable, 
it might be supposed that during the intense cold to which 
the glass was exposed, this resin had crystallized out in 
these forms. But in that case the crystals would be solid, 
not hollow. So also of the suggestion that this is a frost-like 
or dendritic crystallization of some infiltered material. The 
crystals in that case would also be solid, unless we suppose 
their subsequent removal leaviug the cavity. But a close 
examination of the branchlets with a glass shows that they 
have been formed by a gradual withdrawal of the crystal- 
lizing materia] from several nuclei simultaneously, thus be- 
coming the centers of the radiations. This is evident from 
the curved lines in the larger branches, concentric with their 
rounded ends. The most probable hypothesis is that the 
crystallization has been induced or directed by some con- 
stituent of the balsam itself. But the precise conditions 
under which it has taken place do not seem clear. The 
building up of a crystal by the aggregation of molecules ac- 
cording to their polarities, or the demounting of a crystal by 
solvents in regular forms, is simple in comparison. The 
branchings do not take place at right angles, it will be 
noticed, but at 30°, which suggests hexagonal crystallization. 



Cameo Shells and Cameo Catting. 

The word cameo is derived from the Arabic, and is equiva- 
lent in signification to bass-relief. It was originally restricted 
to hard stones, such as onyx, sardonyx, etc., engraved in re- 
lief, but the term has since been extended to include gems 
cut on shell, lava, and other substances. Certain descrip- 
tions of univalve shells are well adapted for cameo cutting, 
from their substance being made up of different colored lay- 



ers, and also from a difference of hardness and texture, and 
the various layers— some approaching more nearly to the 
nature of a nacreous than of a porcelanous material. The 
good workman always carefully puts his work on the shell 
in such a manner that the direction of the lamina? of the cen- 
tral coat is longitudinal. In cameos the central layer forms 
the body of the relief, the inner layer being the ground, and 
the outer the third or superficial color, which is sometimes 
used to give a varied appearance to the surface of the figure. 
The cameo cutter selects from the shells which possess the 
three layers: (1) those which have the layers strongly ad- 
herent to each other; (2) those in which the middle layer is 
thick ; (3) those in which there is a good distinction of color 
between the layers; and (4) those in which the inner layer is 
of the color suited for his purpose. 

The kinds of shells now employed, and which experience 
"has shown to be best for the purpose, are: The "Bull's 
Mouth" {Cassisrufa), which has a red inner coat, or what is 
known as a sardonyx ground; the " Black Helmet" (Cassis 
Madagascariensis), which has a blackish inner coat, forming 
what is called an onyx ground, and which showsup white on 
a dark claret color; the "Horned Helmet " (Cassis cornuta), 
white on an orange-yellow ground; and the "Queen Conch" 
(Strombus gigas), with a pink ground. The latter shell is 
about ten inches long, with a rose-colored aperture and an 
i extremely broad lip rounded above. The bull's mouth and 
j the black helmet are the best shells, for the horned helmet is 
apt to separate from the ground, or to " double," as the 
French workmen express it. The queen conch seldom has 
the two colors distinctly marked from each other, and the 
pink of the ground fades on exposure to light. The red 
color of the bull's mouth extends but a short distance within 
the mouth of the shell, and becomes paler as it proceeds in- 
wards. Hence this shell affords only a single cameo large 
enough for a brooch and several small pieces for shirt studs, 
while the black helmet furnishes on an average about five 
brooches and several stud pieces. The queen conch yields 
only a single good piece. Cassis flammea, which is about six 
inches long, and G. decussata and C. tuberosa, which are 
white upon a dark claret color, are also occasionally used. 
The bull's mouth shells are derived from India and Ceylon, 
and the black helmets and queen conchs from the West 
Indies. 

Genoa and Rome are the seats of the best work in cameo 
cutting, although many common ones are cut in France. In 
Rome there are about 80 shell cameo cutters, and in Genoa 
30. The art of cameo cutting was confined to Rome for up- 
wards of 40 years, and to Italy until the last 26 years, when 
an Italian began the practice of the art in Paris, and now 
over 3,000 persons are employed in the industry in the latter 
city. In the practice of cameo cutting the shell is first cut 
into pieces the size of the required cameo by means of dia- 
mond dust and the slitting mill, or by a blade of steel fed 
with emery and water. It is then shaped into a square, oval, 
or other form on the grindstone, and the edge finished with 
oil stone. It is next cemented to a block of wood, which 
serves as a handle to be grasped by the artist while tracing 
out with a pencil the figure to be cut on the shell. The pen- 
cil mark is followed by a sharp point, which scratches the 
desired outline, and this again by delicate tools of steel wire, 
flattened at the end and hardened, and by files and gravers 
for the removal of the superfluous portion of the white 
enamel. 

The careful manipulation necessary in this work can only 
be acquired by long experience; the general shape must first 
be wrought, care being taken to leave every projection 
rather in excess, to be gradually reduced as the details and 
finish of the work are approached. Throughout the cutting 
great caution must be observed that in removing the white 
thickness the colored ground is not damaged, for the natu- 
ral surface of the dark layer is far superior to any that can 
be given artificially. 

In order that the finished cameo may possess a distinct 
outline at all points of view, it is desirable to adopt the sys- 
tem followed in antique cameos, viz., to leave all the edges 
of the figure quite square from the ground, and not gradu- 
ally rounded down to the dark surface ; for should the latter 
practice be followed the outline would be found to be unde- 
fined in many places, owing to the color of the white figure 
in relief gradually merging into that of the 'dark ground. 
The surface of the cameo is finished as nearly as possible 
with the cutting tools, as all polishing with abrasive powders 
is liable to remove the sharp edges of the figures and dete- 
riorate the cameo by leaving the form undefined. When, 
however, the work has been finished as smoothly as possible 
with cutting tools, the final polish may be given by a little 
putty powder used dry, upon a moderately stiff brush, and 
applied with great care, and rather to the dark ground than 
to the carved surface. This is the concluding process, after 
which the cameo is ready for removing from the block prior 
to mounting. 

The various styles in which these works of art are mounted 
depends a great deal upon the country where they are to be 
worn. There are tricks in this business as well as in most 
others ; a fraud is frequently practiced by cutting away the 
engraved part of old shell cameos, and attaching this to a 
base of agate, by means of which an appearance of onyx is 
obtained. 



* Read at the Saratoga meeting of the American Association for the Ad. 
vancement of Science. 



As an illustration of the prolific capabilities of our invent- 
ors we may say that over 240 patents appertaining to the 
art of soldering have been granted. In Canada only two 
patents of the kind have been issued. 
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AGBICULTUBAL INVENTIONS. 

Mr. John P. Smith, of Claverack, N. Y., has patented an 
improvement in thrashing machines for which letters pa- 
tent No. 53,694 were issued to him April 3, 1866. The im- 
provement consists in so combining a perforated apron and 
concaves with the rotary cylinder of a thrasher as to create 
an upward blast through the apron to lift and assist in car- 
rying the straw to the cylinder. 

An improvement in cotton scrapers, choppers, and dirters 
has been patented by Messrs. Samuel A. De Force and Wil- 
liam V. McConnell, of Crockett, Texas. The object of this 
invention is to furnish an improved machine for cultivating 
cotton which shall be so constructed as to bar off, scrape, 
chop, and dirt the cotton upon both sides of a row at one 



Mr. William R. lies, of Fairmount, 111., has invented an 
improved checkrow planter, of that general form in which 
a cord or chain is provided at regular intervals with lugs, 
tappets, or knots, which cord is staked upon opposite sides 
of the field, and which knots or tappets, as the machine is 
drawn across the field, successively operate the dropping 
devices to cause the corn to be dropped in perfect check 
row. The improvements consist in the novel construction 
of the device upon which the cord or chain acts to impart 
the motion to the seed slides, and in the peculiar construc- 
tion of guides from which the rope or chain passes out to 
the front and rear of the machine. 
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NEW SYSTEM OP DIGGING AND CT/BBING WELLS. 

The annexed engraving represents a novel method and 
apparatus for digging and curbing wells, recently patented 
by Mr. Christopher C. Hackett, of Floyd, West Carroll 
Parish, La. . The invention is intended to secure accuracy 
in the shape of the well and in the direction of digging; 
it permits of proceeding simultaneously with the two opera- 
tions of digging and curbing, and it prevents the caving in 
of the well. In the engraving, which is partly broken away 
to show the internal construction, the sand box, A, which is 
shown as just entering the shaft, forms the foundation of 
the wall, and follows the shaft as it is dug by the workman. 
This box is made of wood, and is hollow from the top nearly 
to the bottom. Below the hollow portion the staves are 
chamfered off from the inside to give a narrow bearing edge. 
The staves are held together by iron hoops upon the out- 
side, and wooden hoops on the inside, and the annular cham- 
ber formed between the staves is filled with masonry. A 
platform is erected over the well shaft at the proper height 
to enable the workman to lay the well curb or wall under- 
neath. 

An inside guide, B, consists of segments forming a cylin- 
der, of a diameter just sufficient to allow it to fit inside the 
sand box. The wall is supported by an outside guide, C, a 
little larger than the sand box, which rests on the earth at 
the edges of the mouth of the shaft For the sake of conveni- 
ence in placing and removing, it is divided diametrically. 

The invention is applied by sinking the sand box, A, into 
the shaft its full depth, then the platform is erected over it, 
and the sectional inside guide, B, is passed down in the 
sand box. The workman then proceeds with the digging, 
and as he deepens the shaft the sand box sinks, and the wall 
or curb is built on top of the sand box between the walls of 
the inside guide, B, and those of the outside guide, C. 

The thickness of the curbing or wall equals the thickness 
of the walls of the sand box, and the inside and outside 
guides supply a sure guide for building it. As the shaft 
deepens, the sand box, and with it the finished curb built 
upon it, sinks. 

In this way the digging and curbing ate carried on at the 



same time. The chamfered lower part of the sand box per- 
mits the workman to reach with his tools to the edge of the 
box, so that he can dig evenly all around and underneath \t, 
and thus let it descend evenly. Above the platform an 
ordinary derrick is erected, with a windlass, pulleys, etc., 
for lowering the sections of the inside guide, and hauling 
up the detritus. If, after the well is dug, the water should 
fall below the top of the sand box, and thereby expose it to 
decay, the brick filling or masonry contained in it will 
remain as the foundation of the well or curbing, and thus 
prevent it from caving in. 




HACKETT'S IMPBOVEMENT IN DIGGING AND CUBBING 
WELLS. 

The inventor informs us that wells made on this plan are 
free from surface water, and are shut out from contamina- 
tion by the infiltration of sewage, as the walls may be made 
perfectly tight by the use of cement, and no water can enter 
that does not come from the fountain head. This is a very 
essential feature where wells are still in use in the larger 
towns and cities, and it is not less so in the country, where 
now, in a large proportion of cases, foul water from the cat- 
tle yards finds its way into the wells. 
■ 1 m 1 m 
LIGHT LOCOMOTIVES. 

Persons who are familiar only with the ponderous loco- 
motives that are used on the great through freight and pas- 
senger lines would hardly recognize their kinship to the 
many varieties of light locomotives that are used for all 
kinds of special service. We present illustrations and de- 
scriptions of a few of these light locomotives, built by H. 
K. Porter & Co., of Pittsburg, Pa., whose shop, we are 
informed, is the only one in this country exclusively occu- 
pied by this kind of work. 

MINE LOCOMOTIVES. 

The adaptation of the light locomotive to use inside of 



mines involves modifications which change its outward 
appearance without specially affecting the working ma- 
chinery. The smoke stack is shortened, the roomy wooden 
cab is replaced by a low iron canopy, the steam dom« is 
reduced in height, and a special throttle valve used to secure 
dry steam; and the sandboxes and whistle are placed out 
of the way. Some of these mine locomotives never see the 
light of day ; they are sometimes little more than four feet 
in height, so that a man can easily look down the smoke pipe 
while standing alongside of the track, and if he has tolera- 
bly long legs he can ride the locomotive sitting astride the 
water tank. In spite of their diminutive size these little 
turtle-shaped machines are very powerful. One engine does 
the work of ten to thirty or more mules, at about the daily 
expense of operating two to four mules, while the cost of 
the engine is usually rather less than that of the animals it 
replaces. Its life is longer, and it consumes nothing while 
standing still during any suspension of mining, for it only 
needs a few cents' worth of white lead and tallow to keep it 
in good condition while standing in its stall; mules, on the 
other hand, do not have diminished appetites when not at 
work. Another important advantage of the locomotive 
over animal power is its ability to haul extra heavy loads 
and make more frequent trips whenever an increased out- 
put isdesired, and this isdone without any additional invest- 
ment beyond a trifle more coal and water used. To increase 
the output by animal power involves an increase in their 
number, for flesh and blood have not the capacity possessed 
by iron and steam to endure overwork. 

Mine locomotives are not only valuable in coal mining, but 
are also well suited to the mining of precious metals, where 
they effect such a saving as to bring into the market great 
quantities of low grade ores which are not rich enough to 
pay for hauling by animals. 

The economy of locomotive over animal power applies of 
course to all kinds of surface tramways as well as to under- 
ground hauling. 

LOGGING LOCOMOTIVES. 

The quantity of lumber used annually in the United States 
is enormous, and one large item in the cost is the expense 
of hauling the logs to where they may be floated or carried 
by rail to the mills. This is now done to a great extent by 
light locomotives on cheaply built railroads. In the northern 
districts logs-are also hauled on sleds over the snow. This 
is impracticable for long distances and is expensive in all 
cases, and is liable to interruption in mild or open winters, 
in which case the logs left in the woods till the next season 
are often destroyed by boring worms, fire, . and decay. The 
locomotive is independent of the season of the year, and is 
capable of hauling immense quantities of logs and to run 
twenty-four hours a day when the price of lumber makes 
this desirable. The hauling is done so cheaply that ' ' culled " 
or poorer grades of logs, which would otherwise be left to 
rot in the woods, can be profitably marketed, and a logging 
operator can make a handsome profit when selling at what 
are cost prices to others who haul by animal power. The 
size and style of the locomotive, and the weight of the rail 
used depend on the amount of business and the length of 
the haul. The whole outlay for a steam logging railroad is 
about fifty cents to one dollar for each thousand feet of 
lumber readily reached by it, or considerably less for large 
tracts. When the tract is all cut off, the railroad may 
be shifted to another tract at slight expense. 

One of the most important logging railroads in Michigan 
is some thirteen miles long and uses four locomotives, each 
of eight tons weight. Several square miles are annually 
cut off to furnish it with freight, which runs up to about a 
half million tons each year. Like many of these roads it 
has no railroad connection, and the only communication 




LIGHT LOCOMOTIVES BUILT BY H. K. PORTEB & CO., PITTSBUBG, PA. 
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with civilization is by a wagon road some fifteen miles long. 
Over this road, which for most of the distance is hardly 
more than a cart track of the roughest description, the rails 
and rolling stock were hauled. The locomotives were taken 
in pieces, with the exception of one, which was so urgently 
needed that, to save time it was fired up and run by its 
own steam, without any rails at all, over the dirt road to 
its destination. A force of men, equipped with levers to 
steer the engine round corners, went ahead, and wagons 
carrying water and fuel followed. The journey was made 
without accident and much to the amazement of the lum- 
ber choppers, who were not accustomed to see locomotives 
traveling through pine forests in search of a railroad. 

Lake Tahoe, California, is a beautiful body of water sur- 
rounded by mountains. It is noted for its clearness and 
depth, and it is said that the bodies of those drowned in it 
never rise. It is now utilized for logging purposes, being 
reached by a chute one third of a mile long, down which the 
logs, weighing from five to ten tons each, slide in less 
than half a minute, followed by a track of smoke and 
flame. The report made when a log strikes the water is 
heard a mile away, and the spray is thrown into the air 
as high as a church steeple. These immense logs are all 
carried along the mountain sides to the top of the chute by a 
little logging locomotive whose weight is less than many of 
the logs it hauls. 

At Dutch Flat, Cal., a novel and ingenious application of 
locomotive power is in use. The track of the logging rail- 
road runs high up along the mountains, and a great part of 



the plantation locomotive shown in the illustration meets 
the conflicting requirements of this service admirably. The 
cylinders of the smallest size are only five inches in diame- 
ter and ten inches in stroke, the driving wheels twenty-two 
inches diameter, and the entire weight, in running order, 
only about three tons. The water tanks are placed under 
the engineer's seats, and either coal or wood, or " bagasse " 
(the dry-pressed cane), may be used for fuel. Larger sizes, 
requiring heavier rails, are also built. Sometimes a pair of 
pony wheels support a water tank placed at the rear end, 
nd sometimes the tank is placed over the cylindrical parts 
of the boiler. These locomotives are used on the sugar 
plantations of the Southern States as well as in the West 
Indies. The gauge of track varies from two to three feet. 

SHIFTING LOCOMOTIVES. 

Nowadays almost every large establishment situated on 
a railroad, and having side tracks for receiving and shipping 
by car loads, owns its own shifting locomotive. Some of 
the larger iron and steel works operate as many as a dozen 
locomotives of this class. Compared with shifting cars 
by a gang of men with pinch bars or by teams of 
horses, or with depending on the railroad company for 
placing cars where they are wanted, the economy and con- 
venience of owning a shifting engine is very marked. Where 
a narrow gauge track is also used for hauling coal, ore, lum- 
ber, or other supplies, a third rail is often laid on the wide 
gauge siding, and the narrow gauge engine does the shifting 
and work for both tracks. One remarkable feature of these 
shifting locomotives is their great power as compared with 



THE HYENA DOS. 

Just as the Aard wolf appears to form the link between 
the civets and the hyaenas, being with some difficulty re- 
ferred to either group of animals, so the hunting dog seems 
to be the connecting link between the dogs and the hyaenas. 
Its position, however, in the scale of animated nature is so 
very obscure that '. it has been placed by some zoologists 
among the dogs and by others among the hyaenas. As, how- 
ever, the leading characteristic of its formation appears to 
tend rather toward the canine than the hyaenine type, the 
hunting dog has been provisionally placed at the end of 
the dogs rather than at the end of the hyaenas. 

In its general aspect there is much of the hyaenine charac- 
ter, and the creature has often been mistaken for a hyaena, 
and described under that name. There is, however, less of 
the hyaenine type than is seen in the Aard wolf, for the pe- 
culiar ridge of hair that decorates the neck of the hyaena is 
absent in the hunting dog, and the hinder quarters are not 
marked by that strange sloping form which is so character^ 
istic of the hyaena and the Aard wolf itself. The teeth are 
almost precisely like those of the dogs, with the exception 
of a slight difference in the false molars, and therefore are 
quite distinct from those of the hyaenas. But the feet are 
only furnished with four toes instead of five, which is a char- 
acteristic of the hyaenas, and not of the dogs. Several other 
remarkable points of structure are found in this curious ani- 
mal, some of them tending to give it a position among the 
dogs, and others appearing to refer it to the hyaenas. 

The general color of the hunting dog is a reddish or yel- 




~jUu>" * j1 ^' 



the timber grows on the sides and bottoms of precipitous 
canons. An inclined plane, 1,200 feet long, with a perpen- 
dicular descent of 600 feet, runs from the railroad down the 
mountain, and the locomotive is run on to a siding where 
friction rollers are^set in the track. Resting on these rollers 
the locomotive driving wheels turn twenty miles an hour 
without advancing an inch, but the motion is communicated 
from the rollers by gearwheels to a drum on which is wound 
a steel wire rope. By this simple device a twelve-ton loco- 
motive pulls up a load much heavier than itself. When 
enough logs have been hoisted to make a train load, the 
locomotive is run On to the main track again, and pursues 
the even tenor of its way just as if it had not been trans- 
formed into a stationary engine. The same attachment may 
be used to supply power to a sawmill or other machinery. 

PLANTATION LOCOMOTIVES. 

In tropical countries, where the soil is very soft and the 
sun's heat excessive, light locomotives have been introduced 
lately for carrying sugar cane from the fields to the crushing 
mills, hauling fuel and supplies, and doing other work as 
desired. For such roads the rails and cross ties are usually 
furnished by the manufacturer all put together ready to lay, 
so that the track is more or less of a portable character. 
Rails of about sixteen pounds weight per yard are used, and 
the track is not often kept in good order, especially in the 
rainy season, when it may be so covered with mud as to be 
invisible. Farm hands, coolies, Chinese, or negroes are 
likely to be pressed into service as engineers, and under 
such circumstances the simpler and stronger the machinery 
the better, while on the other hand the locomotive must be 
as light as possible. The manufacturers inform us that 



HYENA DOG.— Lycaon venaticus. 

their small size. This is due to the fact that all their weight 
is placed on the driving wheels, and is used for traction. 
They have repeatedly hauled trains that larger engines of 
usual construction could not move. This, to an ordinary 
observer, seems impossible, but is readily understood by a 
mathematical comparison of the proportions between the 
size of the driving wheels, the useful weight, and the cylin- 
der capacity. 

SPECIAL SERVICE LOCOMOTIVES. 

Light locomotives of the same general styles of those 
made for logging railroads, plantations, and for shifting are 
also put to a great variety of uses, as, for instance, hauling 
mud from dredging machines to fill up low and worthless 
lands; pushing white-hot ingots of Bessemer steel at rail 
mills; carrying the crude material of the well known super- 
phosphates; for moving stone and earth at great engineering 
works, such as the Hoosac and Musconetcong Tunnels, the 
Rapids Improvements near Keokuk, and the government 
works at Mussel Shoals ; for removing cinder at blast fur- 
naces, and for miscellaneous hauling at coal and iron works, 
quarries, and other places. 

We present, also, illustrations of light locomotives special- 
ly designed for rapid transit on surface or elevated roads, 
for street railroads, and for narrow gauge railroads. 

For more detailed description of the performances of 
light locomotives, their weight, dimensions, and general 
construction, and other items of general interest connected 
with their use, the reader is referred to the illustrated 
catalogue of Messrs. H. K. Porter & Co., of Pittsburg, 
Pa. 



lowish brown, marked at wide intervals with large patches 
of black and white. The nose and muzzle are black, and 
the central line of the head is marked with a well defined 
black stripe, which reaches to the back of the4iead. The ears 
are extremely large, and are covered on both their faces with 
rather short black hairs. From their inside edge rises a large 
tuft of long white hair, which spreads over and nearly fills 
ihe cavity of the ear. The tail is covered with long bushy 
hair, which is for the greater part of a grayish-white hue, 
but is strongly tinged with black near its insertion. In 
nearly all specimens there is a whitish patch below each eye. 
These tints are somewhat variable in different individuals, 
but preserve the same general aspect in all. 

There are many names by which this animal has been 
called ; in the writings of some authors it is mentioned under 
the title of the painted hyaena, while by others it is termed 
the hyaena dog. The Dutch colonists of the Cape of Good 
Hope, where this creature is generally found, speak of it by 
the name of wilde hund, or wild dog; and it is also known 
under the names of simir and melbia. 

Its title of hunting dog is earned by its habit of pursuing 
game by fair chase, and uniting in packs of considerable 
numbers for that purpose. As is the case with the generality 
of predaceous animals, it prefers the night for its season of 
attack, but will frequently undertake a chase in broad day- 
light. For the purpose of the chase it is well fitted, as it is 
gifted with long and agile limbs and with great endurance 
of fatigue. 

A successful and practical sportsman, who has witnessed 
the performances of fox hounds and hunting dogs, is inclined 
to give the palm to the latter animals, for their almost in 
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variable success in the chase. He suggests that to the ample 
nostrils and the wide forehead of the hunting dog must be 
attributed much of the keen scent and the apt intelligence 
that renders these animals so successful in their united ef- 
forts. He also offers a further suggestion, that it appears as 
though freedom were a necessary adjunct to the hunting 
spirit, for we cannot train any animal to hunt with half the 
real zest which the same creature exhibits in its native or 
wild state. 

When brought under human control, it is rather apt to 
retain its native ferocity, and to reject the companionship of 
mankind. Yet it has been known, to enter into friendship 
with other animals, such as the hyaena and the lion, and was 
not more quarrelsome than is ordinarily the case among pre- 
daceous animals of different species. The experiment of its 
domestication has not as yet been fairly tried; and in all 
probability the creature will yield to the influence of man 
without any difficulty, whenever it may be subjected to the 
authority of a competent teacher. 

Tbe Long Island Scallop Fisheries. 

In a detailed account of the scallop industry of New 
Suffolk, Long Island, prepared for the Herald, we find the 
following facts of general interest: 

The favorite grounds for the fishing, or rather dredging, 
is in a line drawn from northwest to southeast across Peconic 
Bay from New Suffolk toward Southampton on the eastern 
shore. Here the scallops are always found. The dredging 
is done in waters from iJ or 4 feet in depth to 5 or 6 fathoms. 
The dredge is shaped like an old-fashioned dirt-road scoop. 
The lower rim or scraping iron is probably 2J£ feet long, 
an inch wide, and a good % thick. To this is attached a 
piece of chain netting of 2 feet depth. Over this is the same 
length of cord netting, running from its attached end to the 
chains joined to a round bar of iron, which forms the upper 
part of this bag or pouch. A handle of iron, with an eye at 
the end, runs from where the upper and lower sides of the 
pouch are joined together. To the eye mentioned is attached 
the dragging rope. Thus equipped the vessels sail backward 
and forward over the beds, scooping in the shell fish as they 
lie huddled on the bottom. The scallop is a peculiar bivalve. 
Unlike the clam or the oyster, which seems incapable of pro- 
gressive motion, the scallop is a rover. 

When the tide is running fast and the water shallow it will 
rise from the bottom, with open shells, to the top of the 
water, squirt out the water contained between the shells, 
and by means of the impetus given and the force of the tide, 
will swim a yard or so at every spring. The motion is a 
laughable one, as the shells come together with a snap that 
can be heard some distance, and the motion is zigzag instead 
of direct. Some seasons the fish are much larger and finer 
than others. Thus this year they have been small. Last 
year they were twice the size. The catch is from twenty 
to a hundred bushels a day, according to the size of the boat 
and number of men engaged. 

Prom November 1 till March is the fishing season. The 
catch varies; for the crop of scallops, like crops raised on 
land, changes with the season. Thus this year the catch has 
been a light one, and prices at the groundshave been as high 
as $1 for a gallon of meats, or, as the fishermen say, '' eyes." 
The great crop, or bonanza year, was in 1877, when it was 
estimated that from the ports of Riverhead, Mattituck, New 
Suffolk, and Greenport the shipment to our city ran up to 
the large number of 40,030 gallons. The price, however, 
ran down as low as 59 cents per gallon, barely paying ex- 
penses. 

Of the ports named New Suffolk is the chief, and has the 
largest number of individuals engaged in the trade. Four- 
teen vessels, in size from the cat rigged sailboat, of a couple 
of tons register, to the schooner rigged vessel of twenty, hail 
from New Suffolk, The crews run from a man and a boy 
on the smaller to a half dozen able-bodied men on the larger 
boats. The work is of the hardest and is of the coldest 
sort. 

The number of those employed at New Suffolk-i-scallop 
headquarters — is about 150 of all ages, from men and women 
of sixty all the way down to boys and girls of ten and 
twelve. In the year 1877 the largest shipment ever made 
was forwarded; this was close to 40,000 gallons of eyes, or 
representing a catch of 80,000 bushels of scallops, Last year 
the catch was but half that, while this season it will not run 
so heavy as last. The old hands say that the scallop lives but 
three years; that the spawned fish is two years reaching ma- 
turity ; the third year it is full grown and spawns, and then 
dies. 

This multitude of scallops attracts to the waters of Peconic 
Bay thousands of water fowl. Black duck, geese, loons, 
and the common non-edible duck, such as coots, old squaws, 
and whistlers, are in immense numbers, while the gulls fairly 
whiten the sand bars when the receding tide leaves the sands 

bare. 
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Tbe Croton Bug as a Library Pest. 

At a meeting of the American Library Association, in 
Bo:ton, Mr. Weston Flint made a brief statement of the 
injury done by the croton bug upon the covers of books. 
He stated that he had found these insects the worst pests 
that libraries have to suffer from in this latitude, and that he 
had noticed that they were often carried about in packages 
of books from the bindery. They attack the starch or sizing 
in the cloth covers, and often destroy the gold literally to 
secure the little albumen used in that work. After several 



trials, Mr. Flint found that the most effective remedy 
against these pests was a plentiful supply of a powder in 
which Pyrethrum was the principal ingredient. With a 
small bellows, this powder was thrown among the books on 
the shelves and allowed to remain. This operation per- 
formed once a year seems to be sufficient to keep them out. 
Mr. Flint having written to Prof. C. V. Riley in regard to 
the habits of the insect, that gentleman replies as follows: 
"The name of croton bug is Blatta Germanica, an insect 
originally introduced into this country from Europe, just as 
its larger conquerer, B. Orientalis, was. I have long con- 
sidered it the worst pest we have in the libraries, and was 
not a little surprised that Dr. Hogen made no mention of it 
in his paper read before the American Library Association. 
The larger species (Orientalis) also helps in the work, as 
shown by what Dr. Hogen quotes from Mr. J. A. Lintner; 
but the croton bug is so much worse than any of the others, 
that all combined are not as mischievous. It shows a de- 
cided preference for books bound in green cloth, and seems 
to me to gnaw into and loosen the fibers of the fabric 
solely for the purpose of getting at the sizing or enameling. 
The worst of it is that this pest attacks books in the best 
kept libraries, and is indifferent whether the works be old 
and musty or just from the bindery; and the newly hatched 
roaches get through such a small crevice, that it is very diffi- 
cult to get a bookcase tight enough to exclude them. 1 have 
been able to discover no remedy beyond diligence and the 
use of a little Pyrethrum occasionally sprinkled about on the 
shelves; but I make it a point nowadays to have all books 
bound in leather, such not being touched by the Blattas. 
This, and the other fact that it confines its injuries to the 
outside of the book and never affects the inside or more 
essential part thereof, form the only two redeeming traits in 
the little rascal's habits." Mr. Flint (who is librarian of the 
United States Patent Office) adds that one Care should al- 
ways be taken ; and that is to open packages coming from 
the bindery before they are admitted to a library. This will 
keep them out, If they do get among the books, use the 
Pyrethrum powder immediately. 

^ < • > ♦ 

Tbe Uses of tbe Potato. 

In France the farina is largely used for culinary purposes. 
The famous gravies, sauces, and soups of France are largely 
indebted for their excellence to that source, and the bread 
and pastry equally so, while a great deal of the so-called 
cognac, imported into England from France, is distilled from 
the potato. Throughout Germany the same uses are com- 
mon. In Poland the manufacture of spirits from the potato 
is a most extensive trade. " Stettin brandy," well known 
in commerce, is largely imported into England, and is sent 
from thence to many of our foreign possessions as the pro- 
duce of the grape, and is placed on many a table of England 
as the same ; while the fair ladies of our country perfume 
themselves with the spirit of potato under the designation of 
eau de Cologne. But there are other uses which this esculent 
is turned to abroad. After extracting the farina, the pulp 
is manufactured into ornamental articles, such as picture 
frames, snuff boxes, and several descriptions of toys, and the 
water that runs from it in the process of manufacture is a 
most valuable scourer. 

For perfectly cleansing woolens, and such like articles, 
it is the housewife's panacea; and if the washerwoman hap- 
pens to have chilblains she becomes cured by the opera- 
tion. 

Few persons are aware of the great demand for potato 
flour, and of the almost unlimited extent of the market that 
can be found for this product, which is simply the dry evapo- 
rated pulp of the ordinary potato — the whiter and more free 
from black specks the better. It is used for sizing and other 
manufacturing purposes, and by precipitation and with the 
aid of acid is turned into starch. In Europe it meets with a 
large and increasing demand in its primitive state, as potato 
flour, and in Lancashire alone 20,000 tons are sold annually, 
and as many more would be taken if put on the mar- 
ket. When calcined it is used largely for silk dressing and 
other purposes. At present the quotation for potato flour in 
Liverpool is nearly double that of wheat flour. Consign- 
ments to Liverpool are solicited by the brokers there, who 
promise to take all that can be furnished. 

During the Franco-German war the French Government 
purchased all the farina it could secure and mixed it with 
wheaten flour in " potato cakes " for the army. Farina at 
that time rose to £40 a ton, and even the supply fell far 
short of the demand. Since then an increased amount of 
farina has been regularly consumed in France, and farina 
mills have correspondingly multiplied in that country. The 
manufacture of potato flour is so simple, and the results so 
methodical, that it requires very little experience to reach .a 
satisfactory issue. The potatoes are first steeped in water 
from six to twelve hours to soften the dirt and other matter 
adhering, after which they are thoroughly washed by me- 
chanical means with the aid of either steam or water power. 
They are then reduced to a pulp by a rasping or grinding 
process in a properly constructed mill. A small stream of 
water is caused to flow on the upper surface of the rasp or 
grinder, to keep it clean of accumulation of pulp. From 
the grinder the pulp falls into a washing machine, through 
which the farina is forced by revolving brushes, the coarser 
pulp being thrown out at lateral openings. The granules of 
farina pass into a trough, and are conducted to vats, where 
the farina is permitted to deposit. After the proper number 
of filtrations, and depositions have occurred, until the last de- 
posit, which is pure white farina, the latter becomes of suf- 



ficient consistency to cut into lumps, and place, either un- 
supported or in conical wire cases, to dry. The drying pro- 
cess can be acpomplished in a building supplied with shelves, 
and capable of being heated from 6D°, at which the farina 
begins to dry, up to 212°, which is as high a temperature as 
it will require. The heating apparatus may be such as is 
most convenient. In Europe the farina is packed in 200 to 
212 pound fine sacks, but flour barrels are said to be prefer- 
able, as the wood protects it from damage, and allows it to 
be transported safely to the most distant regions. — The Jour- 
nal of Applied Science. 



Animal Tar. 

Not many years ago the substance known as coal tar was 
regarded by chemists as well as by laymen in the light of an 
uninviting and almost hopelessly complex mixture. To-day, 
as is well known, it is the source of a large group of highly 
interesting bodies, and forms the basis of many important 
industries, some of which are still in their infancy. Certain 
recent developments in connection with animal tar seem to 
indicate that there is a future in store for this substance as 
interesting and as important as the present of coal tar. It is 
obtained in largest quantity as a secondary product in fac- 
tories in which boneblack is made by dry distillation of 
bones and other animal material. By fractional distillation 
the tar can be divided into several distinct portions, among 
which are the bases known as pyridine, C 6 H 6 N, and pico- 
line, C»H,N, which are the first two members of a homolo- 
gous series. Now, through the researches of Dewar, Ram- 
say, Weidel, Hofmann, and others, it has been shown that 
these bases are intimately connected with such alkaloids as 
quinine, cinchonine, cinchonidine, berberine, piperine, and 
nicotine. All of these alkaloids when oxidized yield acids 
which are simple derivatives of pyridine or some other mem- 
ber of the series. The chemistry of the alkaloids is then, in 
all probability, to be discovered through a careful study of 
the bases of the pyridine series, and this probability has of 
late led a number of workers to turn their attention to these 
bases. It can fairly be prophesied that at no distant time 
our knowledge of the alkaloids will be materially increased 
through the aid of investigations now in progress. — Amer. 

Ghem. Journal. 

^ , a , «. . 

Glucose for Confectionery. 

The Confectioner's Journal, in regard to glucose and its 
enormous product in this country, says: At first it was 
affirmed that the sugar made from corn was injurious. The 
learned chemists decided that it was perfectly harmless. 
The consequence is that vast quantities are now made and 
sold. Besides a great establishment in New York, there is 
another in Buffalo, another in Chicago, and several minor 
establishments in other cities. One of these great establish- 
ments used five million bushels of corn in the year 1878. ' 

Confectioners are using great quantities of glucose sugar, 
because from its uncrystallizable quality it tends greatly to 
keep certain classes of goods soft for a greater length of 
time, and retards granulation in other kinds, and because it 
saves greatly in the cost of all articles with which it is com- 
bined. 

It was proved before the Congressional Investigating Com- 
mittees that vast quautities of glucose or corn-starch sugar 
were sold to sugar refiners; also, that it is sold in great quan- 
tities to confectioners. Glucose is now largely used in mix- 
ing with California honey, one gallon of glucose to one of 
honey. It is also used largely in the Eastern States in the 
manufacture of all sweet wines, lager beer, and all liquors 
requiring sirups. In fact, corn sugar is now used for all the 
various purposes for which any sugar is used, except for 
first-class confectionery. Glucose is also shipped in large 
quantities to Europe, where it is in great demand and in in- 
creasing quantities. 



Tbe Steamer Louisiana. 

The new steamer Louisiana, of the Cromwell Line, is pro- 
vided with engines said to possess the largest stroke of any 
direct-acting engines in the world ; they are fitted with bal- 
ance poppet valves, adjustable cut-offs on both high and low 
pressure cylinders. The high pressure cylinders having di- 
rect connection with one end of the working beam, which is 
located athwartships, the low pressure cylinder having con- 
nection with the opposite end. The engines work well. 
With eighty pounds pressure of steam they work up to sixty 
revolutions a minute. The propeller is 17 feet in diameter, 
and has 27 feet pitch. Tljere are eight patent boilers, of 
Baird's make, and it is anticipated that the vessel will be a 
very fast one, as on her trial trip she averaged ten knots an 
hour with only four boilers at work. The steamer has two 
iron masts, and on each a "leg of mutton sail" is bent; she 
carries a jib and foresail and two skysails. The hull is di- 
vided by seven watertight bulkheads, which extend to the 
main deck, and four partial bulkheads. The main and 
lower decks are entirely of iron. Above is the hurricane or 
spar deck, on which are situated the wheelhouse filled with 
steam steering apparatus and the cabins of the captain and 
other officers. On the main deck is a house which extends 
from the forehatch to the stern, in which is situated the 
saloon. 

The Louisiana was built by Roach & Son, of plates of ex- 
traordinary strength and thickness, the machinery being 
constructed by C. H. Delamater & Co., of this city. She 
will carry 100 first and second class passengers, and it is ex- 
pected that 9,000 bales of cotton can easily be stowed in her 
hold. 



© 1880 SCIENTIFIC AMERICAN, INC 



January 31, 1880.] 



SftxtuixtU %mman. 



73 



Tbe Harden Trial. 

Further expert testimony has recently been put in by the 
defense at the Hayden trial, and has furnished statements 
of considerable interest. In our previous comments on this 
trial, we mentioned that the three principal points upon 
which the testimony bore were: The symptoms and signs 
which may be produced by the presence of a small ovarian 
cyst; the tests for blood ; and the possibility of distinguish- 
ing different samples of arsenic, by the proportion of crys- 
tals to amorphous particles seen under the microscope. 

The victim, Mary Stannard, was found to have a small 
ovarian cyst, about three fourths of an inch in diameter. It 
was claimed by the prosecution that this had given rise to 
symptoms of pregnancy, and that she had been killed by 
the defendant in order to avoid the public exposure which 
her supposed pregnancy would cause. 

It will at once appear that the idea of a cyst, so small in 
size, producing symptoms of pregnancy, can only be charac- 
terized as absurd. It cannot perhaps, be absolutely denied 
that such a tumor may produce some symptoms, since few 
things can be absolutely denied in medicine. But that such 
remote possibility of some ovarian irritation should be taken 
as the basis of a theory of prosecution, shows alike a poverty 
of theories and of medical knowledge. Such tumors are 
not very unfrequently found at the post-mortem table, no 
evidence of their presence having previously been given. 
They are even found before the age of puberty, and may 
sometimes remain stationary anii undeveloped. The inge- 
nuity of an imaginative legal mind may make it appear pro- 
bable to the jury, that because the young woman had a 
small cyst, therefore she had the symptoms of pregnancy; 
but we do not see how they secured medical experts to help 
them along. She might have been hysterical, she might 
have been an excellent case for a gynecologist and a medi- 
cated pessary ; but she could only by the rarest coincidence 
have furnished the signs of pregnancy. To this effect the 
experts for the defense testified. 

The counter testimony, in regard to the detection of 
various samples of arsenic, was not very extended. It was 
asserted that, owing to peculiarities in the grinding of arse- 
nic, the same manufactory might send out lots in which the 
proportion of crystals would vary On the whole it seems 
likely that, as we have stated before, toe determination of 
the source of arsenic by its microscopical appearance can 
rarely be a certain one. The value of the discovery, there- 
fore, of a varying proportion of crystals in different lots, 
must, from a medico-legal point, be quite limited. 

The question of the tests for blood was testified upon at 
considerable length. The experts secured for the defense 
were unanimously positive that human blood could only be 
distinguished from that of certain other mammals under 
rare and very favorable conditions, if at all. This was in 
direct contradiction to the evidence for the prosecution. 
Dr. Woodward testified that the size of human blood cor- 
puscles in different persons was as variable as that of the 
individual ; and that the size also varied greatly even in the 
same animal. The range was said to be greater in disease 
and in theyoung. This variability applied not only to man, 
but the lower mammals. It would take, said the witness, 
forty-two years to find the true average size of the corpus- 
cles of any animal. Alluding to the history of such mea- 
surements, the great variance of opinions during different 
periods was shown. Thus Gulliver, in 1848, made the ave- 
rage size 1-3200 of an inch. In 1864 the average size was 
found to be 1-3000 to 1-3100 of an inch. The most recent 
authoritative measurements made the average diameter 
1-3620 of an inch. Dr. Woodward took, in general, a very 
pessimistic view of micrometry. His statements are, how- 
ever, to some extent misleading. When it was first under- 
taken to measure blood corpuscles there was no accurate 
and definite standard for the micrometers; nor is it until 
recently that this lack of a definite standard has been over- 
come. 

The variation in measurements, therefore, by differ- 
ent observers, may indicate variation in micrometers rather 
than in the corpuscles. An examination of the different 
sets of measurements will show a substantial agreement as 
to the relative size of human corpuscles compared with that 
of other animals. The statements concerning the great vari- 
ability in the size of the blood corpuscle are not in accord- 
ance with those of the majority of microscopists. Physio- 
logists state that the red blood corpuscle varies less in size 
than other anatomical elements. Kolliker asserts that 
ninety-five per cent are ot the same size. It is generally 
agreed that man's red blood corpuscles are larger than those 
of any of the ordinary domestic animals from which dis 
tinction has generally to be made. 

In the present case the defendant testified that he had 
killed chickens with the knife iu whose notch corpuscles 
were found. Since it would be comparatively easy to dis- 
tinguish the oval corpuscles of the fowl, we were inclined 
to lay some weight on the testimony of the experts for the 
prosecution. The impression given by Dr. Woodward as to 
the exceeding vagueness and inaccuracy of microscopic 
measurements was unjustifiably strong. 

The possibility of distinguishing, under proper conditions, 
the human blood from that of other animals, cannot be 
denied. The possibility of being able to do it, however, in 
any particular case with sufficient certainty to swear away 
a life, is another thing entirely, and the one in which we do 
not believe. In the present case, although the scalpel dis- 
covered an ovarian tumor, and the microscope arsenical crys- 
tals, and possibly human blood, there was nothing estab- 



lished by the expert testimony strong enough to warrant a 
verdict of guilty. — Medical Record. 

■• < * > » 

How to Keep Teetb Clean and Healthful. 

As I am not aware of anything practically new in the way 
of dentifrices, I can only allude to them as auxiliaries or 
assistants in promoting cleanliness, and in neutralizing the 
abnormal acidity so commonly present in the oral cavity. 
No one has yet discovered the magic prophylactic, notwith- 
standing the absurd claims of tho venders of various nos- 
trums, such as "Sozodont." Of this article I will testify 
to what is also well known by most dentists, namely, that it 
destroys the color of the teeth, turning them to a decidedly 
dark yellow. 

There is, of course, quite a general use of tooth brushes 
by the people, but not uncommonly an abuse of them for 
want of proper instruction. It is getting to be better under- 
stood by both dentists and patients now than formerly that 
a crosswise brushing is not wise, but that the upper teeth 
should be brushed downward, and the lower teeth upward. 
It is a common mistake not to brush thoroughly the buccal 
and posterior surfaces of the third molars, and the lingual 
surfaces of the lower front teeth. I am sure that nothing 
like an adequate amount of care is given to this preventive 
service. It cannot be too strongly impressed -od the minds 
of the guardians of children that they should see that the 
practice of brushing the teeth thoroughly is begun as early 
as possible, so that it shall become a habit to be continued 
through life. 

Concerning the forms of brushes, I will say that straight 
brushes are utterly impracticable on the surfaces to which I 
have referred as the ones most neglected. Curved brushes with 
a tuft end, bud-shaped or convex, are the best. There are 
several favored forms that are quite efficient in the line I 
have spoken of. One of these, named the "Windsor," I 
have faithfully tried for twenty months past, and introduced 
it very generally in my practice, and I feel that it m'eets the 
indications better than any other within my knowledge. 
The faithful use of floss silk between the teeth ought to be 
earnestly recommended; also the quill toothpick. The 
wood toothpicks so generally furnished at public eating 
places are a source of much evil to the soft tissues between 
the teeth. All kinds of metallic toothpicks are objection- 
able, though I am aware that it is the practice of some den- 
tists to commend them to their patients. 

The value of a decided polished surface of the tooth be- 
comes very apparent to those who have had the operation 
performed; the facility with which such teeth can be kept 
clean is evident; and although this condition may have been 
secured at considerable expense, yet it is an investment that 
will pay a good rate of interest. I do not think many den- 
tists have much idea of the beautiful polish that a human 
tooth will take. Many teeth are capable of a great im- 
provement in this direction which are now a decided detri- 
ment to what might otherwise„be a pleasing face. We know 
that the general idea among the people is, that interfering 
with the surfaces of the teeth destroys the enamel, but we 
also know that this is a popular error. — G. A. Mills. inDental 



Infections Diseases among Live Stock. 

Arguing in favor of general legislation with regard to in- 
fectious diseases among horses, cattle, sheep, and swine, 
Mr. Le Fevre said in Congress recently: We have to- 
day at least 100,000,000 head of the four principal classes of 
farm stock named above. If we average these at the low 
sum of $3 per head we have a money value of $300,000,000. 
These animals are all subject to deadly contagious and in- 
fectious diseases, and unless some general protective law 
can be passed, the increase of loss to the farming commu- 
nity must increase at an alarming ratio with each recurring 
year. An eminent veterinarian, in summing up the losses 
occasioned by the ravages of pleuro-pneumonia a'mong cattle 
in Europe, says that England imported lung fever of cattle 
in 1842, just one year before it was brought to the United 
States, where it has continued up to the present time. Up 
to 1869 it is estimated that Great Britain had lost, almost ex- 
clusively from this disease, 5,54t),780 head of cattle, worth 
£83,616,854, or, say, $400,000,000. For the succeeding nine 
years, up to 1878, the losses have been equally as heavy, 
making a total loss of perhaps $500,000,000 in deaths alone, 
without counting tbe contingent expenses of deteriorated 
health, loss of markets, progeny, crops, disinfection, quar- 
antine, etc. And yet England has a contagious disease (ani- 
mals) act. What might have been the losses from this one 
isolated disease had it not been surrounded with all the safe- 
guards of a law drawn with the greatest care and carried out 
with the strictest fidelity? 

About twenty-five years ago a disease made its appearance 
among hogs iu some of the great hog-growing States of the 
West. It attracted but little attention at first, but as it con- 
tinued to spread from one State to another, and seemed to 
become more fatal with every recurring year, farmers and 
stock-growers, and occasionally a physician and surgeon, 
would devote a little attention to a cursory investigation of 
the malady, but no definite results were obtained until very 
recently — not until congress made an appropriation to com- 
mence and carry forward an investigation which should re- 
sult in revealing the true nature and cause of this disease. 
The investigation has not yet been completed, but the in- 
fectious and contagious character of swine plague has been 
determined beyond question. For several years past the 
losses from this disease have been estimated at from $20,- 



000,000 to $35,000,000 per annum. The disease has prevailed 
in this country for near a quarter of a century, and if we 
place the annual losses during the past decade at $15,C00,000 
per annum, we have a total loss, sustained principally by 
the farmers of the country, of $150,000,000. For the other 
fifteen years of the comparative infancy of the disease the 
losses no doubt amounted to as much more, making the total 
loss from this one disease of $300,000,000. 

«m » — — - 

New Coloring Matters. 

The new acid green, we learn, can be used for wool by 
dyeing with oxalic acid in the dye bath. On cotton it is 
dyed by mordanting first with sumac over night, then 
passing through tartar emetic, and dyeing in a tepid bath 
with the necessary amount of coloring matter. On calico it 
is printed with tannic acid or sumac extract, like methyl 
green; it is then steamed and, we understand, passed 
through tartar emetic. The acid green has the advantage 
that it does not run in steaming if used in connection with 
picric acid, a fact of great importance in printing; and fur- 
thermore, it resists the action of the heat without losing its 
shade. To print on wool, take 2}{ gallons boiling water 
for 1 lb. green ; filter and add 2% gallons gum water and 3 
lb. glycerine. 

The Austrian firm, Przybran & Co. , patented some time 
ago the production of a sulpho derivative of alizarine and 
purpurine, under the name of alizarin carmine, which they 
have now introduced into the market. The new coloring 
matter is used for dyeing wool, and is recommended as a 
substitute for madder in all its applications for wool dyeing. 
It is said to give nicer and purer shades. The alizarin car- 
mine dyes wool of a red color when the latter is mordanted 
with tin crystals or alum. The sulpho-acids form salts 
with different bases. The alum salt can be used direct for 
dyeing wool; however, it is better to use the soda salt on 
previously mordanted wool by adding tartar to the bath. 
Different shades are obtained with different mordants. 

We see in a foreign contemporary that the firm of Guinon, 
Jne. & Picard, in Lyon, have lately brought out a product 
under the name of hematine (hmmateine) a derivative of 
logwood. Hemateine (C 16 H 12 6 ) is formed from the chromo- 
gen of logwood, or heematoxyline (C 16 H U 4 + 3H 2 0) by 
treating it with ammonia. By this reaction hemateine-am- 
monia is formed, which gives hemateine either by evapora- 
tion in vacuo, or by boiling with acetic acid. Hemateine 
forms in this case a brownish red, and almost black precipi- 
tate, which assumes when dry a greenish metallic appear- 
ance like that of some of the anilin colors. When sharply 
ground and passed through a sieve it takes a redder colora- 
tion. It is soluble in water, alcohol, and ether. Hasmatoxy- 
line is with haemateine the coloring substance of a solution 
of logwood, which contains as well all the soluble substance 
of the dyewood. Haematoxyline gives with ammonia, 
haematein ; the latter is also formed by sprinkling logwood 
with urin and by fermentation. The product has already 
been known for a considerable time; its cost, however, was 
so high that it precluded its application in dyeing, but the 
above firm have discovered a process by means of which the 
haemateine is obtained much more cheaply than hitherto, 
and the product has already found its way into the dye 
houses of France, Switzerland, and Austria to such an ex- 
tent that 2,000 kilos are daily produced in the works of 
Messrs. Guion, Jne. & Picard, and they are making altera- 
tions in order to more than double their output. The brown- 
ish black product is completely soluble in water like log- 
wood; it dyes blue blacks, and does not rub off; 15 kilos 
haamateine are said to be equal to 100 kilos best logwood, 
over which it is said to possess great advantages, as well as 
over logwood extracts. 

Cauline — Messrs. Savigny & Collineaux have exposed, 
in an Exhibition of Science as applied to Industry in Paris, 
samples of 

Cauline (the dye from cabbage) in powder, for solution in 
the dye bath, and as violet, lilacs, blue and green lakes, and 
as cauline black for leather dyeing. The two coloring mat- 
ters, alneine and ericine, we alluded to in our October issue, 
have also been exhibited in powder, solution, and in paste; 
the latter also as dry lakes for calico printers and paper 
stainers. 

The alneine can be employed instead of cachou in all its 
applications. On silk, wool, cotton, and jute it is said to 
give brown, salmon, and mouse gray shades, which are espe- 
cially beautiful on jute; the shades are of great brightness 
and solidity, resisting chlorine and any amount of washing. 

Cauline, which is extracted from red cabbage, is prepared 
dry or in sirupy extracts. On wool grayish colors are ob- 
tained, varying from silver grays to dark slate. Grayish 
and gray lilacs, as well as moss greens, can be obtained by 
cauline without the aid of any other dyestuff. Every me- 
tallic salt gives a different but constant shade with cauline, 
so that by using different mordants several shades can be 
obtained by dyeing in the same bath, and this latter can be 
kept and used for a considerable time. Wool dyed with 
cauline has great affinity for indigo, and very dark blues 
can be obtained by first dyeing with it, and then adding 
carmine of indigo to the bath. 

On cotton the mordants used for wool give exactly the 
same shades when used with cauline, afact of great import- 
ance in dyeing mixed goods. Used alone, it gives on cot- 
ton a violet and a peculiar blue shade, called cauline blue. 
For furniture articles, those of jute especially, it is reported 
that the three coloring matters we have described will be 
found of very great advantage either for dyeing or printing 
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Further, from cauline a black extract can be produced, 
which dyes leather blue black. Besides these coloring mat- 
ters, Messrs. Savigny & Collineaux exhibited at the same 
time a great variety of tasteful patterns dyed with their new 

products. — Textile Manufacturer. 

— < » > — 

Precautions against Photographic Forgeries. 

Recently a number of London banks have printed in color 
on their checks their names in microscopic characters, re- 
peated over and over so as to form a sort of pattern. The 
object of this microscopic printing is twofold. The erasing 
of a word or figure upon a surface of small print of this kind 
cannot be done without erasing some of the tiny words as 
well, and as these obviously cannot be restored, there is no 
way of covering up such erasure; in the second place the 
printing in color of such tiny letters is deemed sufficient to 
baffle any attempt to copy a check by means of photography. 
No doubt the bank authorities are right in their conjecture 
that it would be impossible to secure a copy of one of their 
checks before the camera, printed as the document now is; 
but for all that, the Photographic News deliberately expresses 
the opinion that a check of this kind is not nearly so safe as 
the finely executed checks in plain black and white of the 
Bank of England. Proof of this assertion is found in the 
recent successful use of photography in France in imitating 
colored checks. Even the blue notes of the Bank of France 
have not escaped these chevaliers de Virwlustrie; and it is but 
a year or two ago that the French police were enabled to 
make a seizure 

Just after the Franco-German war, when bank notes were 
exceedingly prolific with the French, there were large num- 
bers of the spurious blue notes in circulation; and on the 
principle of setting a thief to catch a thief, the Direction of 
the Bank of France at once invoked the aid of photography 
to detect photographic forgeries. M. Gobert, a well known 
member of the French Photographic Society, and an accom- 
plished photographic chemist, was retained by the Bank of 
France as adviser, and it is in a great measure due to him 
that abatement of photographic forgeries in France is due. 
Many years ago Mr. Spiller was called in as scientific referee 
in the matter of color printing upon checks, and gave much 
excellent advice upon this subject; but, unfortunately, Eng- 
lish banks do not keep pace with the times, and what was 
impossible twenty years ago, is perfectly feasible at the pres- 
ent moment. 

The German authorities used to consider that they had 
altogether defied imitation by having recourse to very fine 
printing at the back of their bank notes — similar to that on 
the checks of the Check Bank, London and Westminster, 
London and County, etc. — this fine printing, which was in 
black, setting forth the severe penalties which would be 
visited upon those who endeavored to forge such documents. 
This fine print, rather than acting as a barrier, resolved it- 
self rather into a premium for copying by photography. 
The bank note was put under a microscope or magnifier, 
and the tiny printing thus enlarged, it could then be imitated 
by an engraver, and the photographer had simply to photo- 
graph the copy in order to produce the small printing. And 
so, the Netos is inclined to believe, the microscopic print- 
ing in color, rather than acting as a safeguard against the 
production of spurious checks, will render the matter some- 
what more easy. The color — whether it is applied as a sim- 
ple tint, or in the form of microscopic words — serves the 
purpose in a forgery of covering up defects in the engraving 
of the check. Rather, therefore, than adding to the diffi 
culty of copying, it rather lightens it, since the work not be- 
ing in pure black and white need not be so faultlessly exe- 
cuted. This is why the blue applied to the Bank of France 
was no protection. 

Photographers, nowadays, know a good deal about the 
sensitiveness of various collodion films for different colors, 
and are also well versed in what may be done by under-ex- 
posure and over-intensifying, and vice versa, and there are 
few tints or designs that they cannot copy one way or 
another; and by having recourse to combination printing, a 
skilled operator will overcome the most stubborn opportuni- 
ties. But there would be no need, of course, in order to imi- 
tate a modern check to copy the minute blue or pink printing 
upon them. This would be produced of large size; a re- 
duced negative, executed with the type of proper dimensions, 
and impressed upon a colloid film, would be capable of yield- 
ing any number of impressions and in any color; while as 
to fineness of the type and freedom from blurring, the result 
would simply be more perfect than the majority of checks 
with which the public deal. Any one who has seen the fine 
details of a map reproduced upon a colloid film, the delicate 
shading and minute lines, will readily believe this, while we 
may point out that scarcely less perfect work is produced 
nowadays by a phototype process. The finely executed 
drawings we see upon the Graphic Programme and other 
theatrical publications, which are as delicate as anything 
done by engraving, are all prepared by the aid of photo- 
graphy, the original sketches, in the first instance, being pro- 
duced many inches high. The lines are fine and black in 
the originals, and in the course of reduction become, of 
course, exceedingly delicate ; thus it is that the drawings ap- 
pear so refined beside an ordinary woodcut. These facts 
are recited to show how the graphic arts have improved of 
late by the aid of photography, and to point out that what 
might have been impossible some years ago is perfectly pos 
sible at the present day; and to this fact the bank authori- 
ties should give attention. Certainly, microscopic printing 
in colors cannot be relied upon at the present moment as a 



safeguard against the forging of checks; for a skilled hand 
would have more difficulty in counterfeiting the black and 
white document issued by the Bank of England than one in 
which a combination of colors is to be found. 



A LABOR-SAVING TOOL. 

The annexed engraving represents a very effective and 
simple pipe cutting and threading tool manufactured by the 
Chase Machine Company, New York city. This invention 
enables the workman to perform with ease one of the most 
tedious and laborious operations in mechanics, and it does 
its work expeditiously and perfectly. It is capable of cut- 
ting regular chips in the same manner as a lathe, leaving 
the work smooth and perfect. It will form a thread 
on all sizes of pipe from }£ mcn to 2 inches inclusive. 
To steam fitters, gas fitters, and machinists it will prove of 
great value, and car shops, steamers, sugar refineries, distil- 
leries, should be furnished with these machines. Wherever 
it is required to thread pipes or bolts, or to tap nuts, this ma- 
chine will be found efficient and satisfactory. The machine 
is capable of making nipples, and is provided with an auto- 
matic cut-off. In its construction it is very strong and well 
adapted to the work for which it is intended. All the gears 
are cut and it is well finished in every part. It may be 




CHASE'S PIPE CUTTING AND THBEADING MACHINE, 
worked by hand or by any convenient power, and it may be 
readily adapted to different kinds of work. It will operate 
equally well on wrought iron gas and steam pipes, boiler 
tubes, oil well tubes, brass and copper tubes, rods, bolls, 
etc. For -further particulars, address The Chase Machine 
Company, No. 120 Front St., New York city. 

m < > » m 

Torpedo Investigations. 

Brevet Brigadier General H. L. Abbot read a paper on 
''The School of Submarine Mining at Willett's Point "at 
the recent meeting of the United States Military Service In 
stitution on Governor's Island. The paper contained the 
following information of general interest: 

The first subject of study was to secure the best explo- 
sives for submarine warfare, and types of all explosives 
known to science were used with the result of finding the 
best for the service to be dynamite, consisting of 75 per 
cent of glycerine and 35 per cent of Keiselguhr. The ele- 
ment of time proved to be one of extraordinary importance 
with explosive compounds. Nitroglycerine under water 
develops but about eight tenths the intensity of No. 1 dyna- 
mite. The interposition of a wooden case between the 
charge and the water was found to greatly reduce the kine- 
matic energy available. In order to discover the laws of 
transmission of a shock horizontally through water a 
wrought iron frame was used, and the charge secured at 
the central part, and gauges placed symmetrically with re- 
spect to a horizontal plane passing through it were secured 
at angles between the transverse frames. The results 
proved that the same formula can be used for all modern 
explosives by substituting the right numerical value for one 
constant. By this the relative value of explosive compounds 
can be fixed and the intensity of action computed. To learn 
completely the destructive range for subaqueous explosions, 
it was necessary to learn the intensity of action needful to 
! destroy a first class ship of war. For this purpose an iron 
target twenty feet square was used to represent the bottom 
of a vessel made on the double cellular principle; and a 
numerical value for the intensity of action needed was 
found. From English tests, by aid of the previously men- 
tioned formula, a second value of this element was reached, 
and some trials on a very strong wooden raft gave a third 
value. The three were so accordant that the value adopted 
by the Board of Engineers is satisfactory, and the size and 
range of the charge have been accordingly fixed. 

The three essential conditions of a torpedo are endurance 
in sea water, power to resist shocks of explosions in the 
vicinity, and strength to resist the blows of friendly vessels 
in passing. Experiments to secure these objects have been 
carried on for six years, and a torpedo has been adopted 
finally which is believed to be superior to any abroad. 
Ground torpedoes are cast iron spheres resting on the bot- 
tom on their truncated base. Buoyant torpedoes are 
spheres of steel of a size suited to the strength of the cur- 
rent. For firing mines the active agent is electricity. The 
subject of the fuse has been exhaustively studied and new 



methods of research undertaken. Over eighty patterns of 
foreign and domestic varieties have been compared and are 
now in the mus,eum at Willett's Point. The one finally 
adopted retains its action after years in a torpedo and is ab- 
solutely certain. 

For the operation of mines a very superior system has 
been adopted and is kept secret. It allows the safe passage 
of friendly vessels, and causes explosions when struck by 
the enemy; or any one can be fired, every part can be tested, 
and an injury determined. In important harbors the elec- 
tric light will be used in the system of defense. The form 
of lens adopted throws a concentrated light to any desired 
spot, but its use is impaired when the air is rendered opaque 
by moisture or smoke, as the particles in the air are brightly 
illuminated and form a screen to hide the object. Experi- 
ments with fish torpedoes have also been made, and one 
recently tried showed excellent results. The control of the 
fish was perfect, as it could be stopped, started, or turned 

in any direction. 

* i » i * — ■ 

The New System of Signaling at Sea. 

The following system of ocean and river signaling has 
been agreed to by the governments of Great Britain, France, 
Germany, Russia, Italy, Spain, Portugal, Belgium, Den- 
mark, Sweden, Netherlands, Austro-Hungary, Greece, Chili, 
and the United States of America. Besides the usual colored 
lights, a steamer discerning another steamer or sailing vessel 
-in sight has to sound with the steam whistle or fog horn a 
short blast, which will mean " I am directing my course to 
starboard;" two short blasts will signify "I am directing 
my course to port," and three short blasts, " I am going full 
speed astern." In fog, mist, or falling snow the signals are 
to be repeated every two minutes, a prolonged blast indicat- 
ing that the vessel is under way ; an ordinary blast, that the 
vessel from which it proceeds is on the starboard tack; two 
blasts in succession, "I am on the port tack;" and three 
blasts in succession, the wind abaft the beam. A vessel in 
fog, not under way, has to ring the bell every two minutes. 
Concurrent with the foregoing are ocean signals. The 
Thames Conservancy are issuing rules of road, which are to 
take effect on British and foreign ships entering the River 
Thames. Where steamers are proceeding one up and one 
down the river, involving a risk of collision, they are to pass 
port side to port side. If there be no risk of collision they 
will both keep their course and pass either starboard side to 
starboard side or port side to port side. In rounding a point, 
like that where the Princess Alice collision occurred, the 
steamer going against the tide is to wait under the point 
until the vessel going with the tide has passed clear. Where 
a steamer and a sailing vessel are proceeding in a direction 
likely to involve a collision, the steamer has to slacken speed 
to keep out of the way of the sailing vessel and let the latter 
pursue her course. If the steamer cannot possibly or safely 
get out of the way she is to blow four blasts and slacken 
speed, and the sailing vessel is to keep out of the steamer's 
way. 

Influence of Plants on the Products of the Dairy. 

The Agricultural Museum, of Berlin, lately exhibited at 
the Dairy Exhibition a collection of plants which may influ- 
ence the different products of the dairy. The catalogue 
gave the following list: 

1. Plants which coagulate milk: the milky juice of the 
fruit of Aspidosperma quebracho, Lor., used in the Argentine 
Republic; the milky juice of the unripe fruit of Carica 
papaya, L., Papawtree; Cirsium arvense, Lam., Canada this- 
tle; Cynara cardunculus, L., Chardoon; Ficus carica, L., 
Fig; Oxalis acetosella, L., Wood sorrel; Piper nigrum, L., 
Black Pepper; Quercus infectoria, Oliv., Gall Oak; Rumex 
patientia, L., Garden Patience. 

; 2. Plants which prevent the coagulation of milk : Cochlea- 
ria armoracia, L., Horseradish; Pinguiculavulgaris, L., Com- 
mon Butterwort; Sanieula Europma, L., Wood Sanicle. 

3. Plants which are used to color butter and cheese : Bixa 
orellana, L., Annatto; Calendula officinalis, L., Marigold; 
Carthamus tinctorius, L., Safflower; Crocus sativus, L., Saf- 
fron; Curcuma longa, L., Turmeric; Crozophora tinctoria, Ad. 
Juss., Turnsol; Daucus carola, L., Carrot; Morus tinctoria, 
L, Fustic. [Also Galium verum, L., Cheese-renning Bed- 
straw, or Yellow Bedstraw. 

4. Plants which are used to flavor cheese : Melilotus carulea, 
L.,BlueMelilot; Penicillum glaucum, Lk., Blue Penicillum. 

5. Plants used to prevent rancidity in butter: Rumex 
Abyssinicus, Hochst., Abyssinian Sorrel. 

6. Plants which impart to milk a peculiar color, after be- 
ing eaten by cows: {a.) reddish: Galium verum, L., Yellow 
Bedstraw; Rubia tinctorum, L., Madder. The same is said 
of species of Carex, Scirpus, Equisetum, Ranunculus, Euphor- 
bia, and of young twigs of pine, etc. (b.) yellowish: Daucus 
carota, L., Carrot; Rheum palmatum, L., Rhubarb, (c.) 
blue: Anchusa officinalis, L., and A. tinctoria, L., Alkanet; 
Butomus umbettatus,L., Water Violet; Melampyrum arvense, 
L., Purple Cow-wheat; Mercurialis perennis, L., Perennial 
Mercury; Polygonum aviculare,L., Common Knot Grass; 
Polygonum Fagopyrum,L., Buckwheat; Rhinanthus major, 
L., Yellow Rattle. 

7. Plants which impart a peculiar, often acrid taste to 
milk: Allium ursinum, L.,Ramsons; Artemisia absinthium, 
L., Wormwood; Brassica napus, L., Rape; Brassica rapa, 
L., Wild Turnip; Euphorbia cyparissias, L., Cypress Spurge; 
Gratiola officinalis,!,., Hedge Hyssop; Helkborus niger,h., 
Black Hellebore ; Matricaria Chamomilla, L. , German Chamo- 
mile; Zea mays, L., Maize; —From Industrie Blatter.— New 
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Wanted— A Manganese Property. Address Fuller & 
Stillman, 40 Broadway, New York. 

A Machinist and Inventor desires a situation where 
inventive and constructive ability would be serviceable. 
Models designed and constructed, or inventors assisted 
in working out ideas. Addresa R. Williams. 43 Fourth 
St., Brooklyn, E. D., N. Y. 

Models made to order. H. B. Morris, Ithaca, N. Y. 

For Sale.— About 4 tons fine Corundum; from No. 160 
to dust. The J. Morton Poole Co., Wilmington, Del. 

For Pat. Safety Elevators, Hoisting Engines and Ma- 
chines, Friction Clutch Pulleys, and Cut-off Coupling, see 
ad. p. 61. 

To Fertilizer Manufacturers.— A chemist experienced 
in this line is open to a two months' engagement. Will 
furnish apparatus and chemicals. Address F.C.B., P.O. 
Box 773, New York city. 

Wanted.— A Second-hand Turbine Wheel, Give price 
and dimensions. Address E. L. Pemberton, Fayette- 
ville, N.C. 

The "Fitchburg" Automatic Cut-off Horizontal En- 
gines. The " Haskins " Engines and Boilers. Send for 
pamphlet. Fitchburg Steam Engine Co., Fitchb'g, Maa*. 

Instruction in Steam and Mechanical Engineering. A 
thorough practical education, and a desirable situation 
as soon as competent, can be obtained at the National 
Institute of Steam Engineering, Bridgeport, Conn. For 
particulars, send for pamphlet. 

The steam pipes, boilers, etc., of the Delamater Iron 
Works, Burdon Iron Works, and the Municipal Gas Com- 
pany, are protected with H. W.Johns' Asbestos Boiler 
Coverings. H. W. Johns Manufacturing Company, No. 
87 Maiden Lane, New York, sole manufacturers of genu- 
ine Asbestos Liquid Paints, Roofing, etc. 

Collection of Ornaments. — A book containing over 
1,000 different designs, such as crests, coats of arms, 
vignettes, scrolls, corners, borders, etc., etc., sent post 
free on receipt of $2. Palm & Fechteler, 403 Broadway, 
New York city. 

RundeU's Mower and Patterns will be sold, or licensed 
to manufacture on royalty, to the highest bidder. The 
sale will be closed March 16, 1880. Pat. Oct. 21, 1879. For 
further information, inquire or visit the inventor, Wm. 
F. Rundell, Genoa, Cayuga Co., N. Y. 

Best Oak Tanned Leather Belting. Wm. F. Fore- 
paugh, Jr., & Bros., 531 Jefferson St., Philadelphia, Pa. 
Launches and Engines. S. E. Harthan, Worcester, Mass. 

Special Wood-Working Machinery of every variety 
Levi Houston, Montgomery, Pa. See ad. page 45. 

Brick Presses for Fire and Red Brick. 309 S. Fifth 
St., Phila., Pa. S. P. Miller & Son. 

The Baker Blower ventilates silver mines 2,000 feet 
deep. Wilbraham Bros., 2318 Frankford Ave., Phila., Pa. 

To stop leaks in boiler tubes, use Quinn's Patent Fer- 
rules. Address S. M. Co.. So. Newmarket, N. H. 

Nickel Plating .—Sole manufacturers cast nickel an- 
odes, pure nickel salts, importers Vienna lime, crocus, 
etc. Co ndit, Hanson & Van Winkle, Newark, N. J., and 
92 and 94 Liberty St., New York. 

Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N. Y. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Butting Metals. 
E. Lyon & Co., 470 Grand St.. N. Y. 
Bradley's cushioned helve hammers. Seeillus. ad. p. 45. 

* Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Noise-Quieting Nozzles for B&comotives and Steam- 
boats. 50 different varieties, adapted to every class of 
engine. T. Shaw, 915 Ridge Avenue, Philadelphia, Pa. 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 

Sheet Metal Presses, Ferracute Co.,Bridgeton, N. J. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N . Y. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blind Machinery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Eclipse Portable Engine. See illustrated adv., p. 30. 

Latest improved methods for working hard or soft 
metals, grinding long knives, tools, etc. Portable Chuck 
Jaws and Diamond Tools. Address American Twist 
Drill Co., Woonsocket, R. I. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forge Company, Buffalo, N. Y. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Diamond Saws. J. Dickinson, 64 Nassau St., N. Y. 

Sawyer's Own Book, Illustrated. Over 100 pages of 
valuable Information. How to straighten saws, etc. 
Sent free by mail to any part of the world. Send your 
full address to Emerson. Smith & Co., Beaver Falls, Pa. 

Eagle Anvils, 9 cents per pound. Fully warranted. 

Cylinders, all sizes, bored out in present positions. 
L. B. Flanders Machine Works, Philadelphia, Pa. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus'd adv. p. 62. 

Electro-Bronzing on Iron. Philadelphia Smelting 
Company, Philadelphia, Pa. 

The Horton Lathe Chucks; prices reduced 30 per cent. 
Addresa The E. Horton & Son Co., Windsor Locks, Conn. 



Emery Wheels of all kinds, and Machines at reduced 
prices. Lehigh Valley Emery Wheel Co., Weissport, Pa. 
Comb'd Punch & Shears; Universal Lathe Chucks, Lam- 
bertville Iron Works, Lambertville, N. J. See ad. p. 333. 

Patent Steam Cranes. See illus. adv., page 62. 

Nellis' Cast Tool Steel, Castings from which our spe- 
cialty is Plow Shares. Also all kinds agricultural steels and 
ornamental fencings. Nellis, Shriver & Co,, Pittsburg, Pa. 

$400 Vertical Engine, 30 H. P. See page 62. 

Hydraulic Cylinders, Wheels, and Pinions, Machinery 
Castings; all kinds: strong and durable; and easily 
worked. Tensile strength not less than 65,000 lbs. to 
square in. Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box423, Potts ville, Pa. Seep. 61. 

Rue's New " Little Giant " Injector is much praised 
for its capacity, reliability, and long use without repairs. 
Rue Manufacturing Co., Philadelphia, Pa. 

Catechism of the Locomotive, 625 pages, 250 engrav- 
ings. The most accurate, complete, and easily under- 
stood book on the Locomotive. Price $2.50. Send for 
a catalogue of railroad books. The Railroad Gazette, 73 
Broadway, New York. 

Elevators.— Stokes & Parrish, Phila., Pa. See p. 61. 

For Machine Knives and Parallel Vises, see adver- 
tisement, p. 61. Taylor, Stiles & Co., Riegelsville, N. J . 

The Twiss Automatic Cut-off; also Vertical and Yacht 
Engines. N. W. Twiss, New Haven, Conn. 

Elevators, Freight and Passenger, Shafting, Pulleys, 
and Hangers. L. S. Graves & Son, Rochester, N. Y. 



NEW BOOKS AND PUBLICATIONS. 

Blowpipe Analysis. By J. Landaur. Trans- 
lated by James Taylor and William E. 
Kay. London : Macmillan & Co. 12mo, 
pp. 161. Price $1.50. 

Differs from the usual run of works on blowpipe 
analysis in treating the matter entirely from a chemical 
point of view. In this way the author has sought to 
make blowpipe analysis more useful to the chemist 
without its losing any of its value to the metallurgist and 
mineralogist. The book is well indexed, and in every 
way shows the good workmanship characteristic of the 
house whose imprint it bears. 

Treatise on Fuel. By Robert Galloway. 
London : Trlibner & Co. pp. 136. 

A scientific and practical text book for students in 
the higher schools and colleges, the subject being wisely 
kept within narrow limits. The one obvious lack of 
the book is a good index. 

Some Practical Hints on Wood Engrav- 
ing. By W. J. Linton. Boston: Lee 
& Shepard. 

The explanatory line on the title page " for the in- 
struction of reviewers and the public " will prevent any 
unreasonable expectation from students of the practical 
art of engraving. As a bit of retaliatory criticism the 
book is entertaining. 

Manual of Exhibit Bookkeeping, intro- 
ducing a Simplified Method of Keep- 
ing and Auditing Accounts. By 
Selden R. Hopkins. New York: The 
Hopkins Company, publishers. 

A work of rare simplicity and practical utility, and as 
unconventional as it is useful. The system taught is 
one that any student or business man can easily master 
and apply, so as to be not only able to tell at all times 
exactly how his affairs stand, but to do it with much 
less labor and liability to error than by the more com- 
plicated systems of book keeping usually employed. 

Memoirs of the Science Department, 
University of Tokio, Japan. Vol I. , 
part 1. Shell Mounds of Omori, By 
Professor Edward S. Morse. Tokio : 
Published by the University. 1879. 

The Omori shell mounds lie on the western side [of 
the Imperial Railway between Yokohama and Tokio, 
nearly six miles from Tokio and half a mile from 
the Bay of Yeddo. Like the prehistoric shell mounds 
in other parts of the world they contain abundant 
vestiges of the race which anciently inhabited the 
country, in fragments of human bones, pottery, and 
implements of bone and stone. Typical forms of a 
large number of such specimens are figured in the 
seventeen plates of this memoir. Though of high 
scientific value this first publication of the University of 
Tokio has an equally high industrial interest. All the 
figures were drawn and engraved by Japanese artists, 
and the composition and press work have been done by 
Japanese unable to speak English. The paper and 
binding are also Japanese. That such good work 
should be done under so many unfavorable conditions 
is much to the credit of these Yankees of the far East. 

Around the World with General Grant. 
By John Russell Young. New York: 
American News Company. 20 parts. 
Price 50 cents each. 

The first five parts of the well written andhandsbmely 
illustrated record of travel were noticed some months 
ago. Parts six to ten finish Europe and carry the party 
to India. Burmah and Farther India are described in the 
thirteenth and fourteenth parts. The promise of the 
early numbers has been admirably fulfilled. 

The Magazine of Art. New York: Cas- 
sell, Petter, Galpin & Co. Price $2.75 
a year. 

In addition to forty pages of letterpress with many 
engravings, the December number of this popular maga- 
zine coniains three full page illustrations as follows. 
The Casuals, from a painting by Luke Filds, A.R.A.; 
Christ and Mary Magdalen near the sepulcher, by 
Albano; and the First Roebuck, by A. Eberle, 

Oddments of Andean Diplomacy. By 
Hinton Rowan Helper. St. Louis: W. 
S. Brian. 

Chiefly devoted to a history of the claim of J.H. 
Colton against Bolivia for map engraving, and the 
Fiedler claim against Brazil for charter money for the 
steamship Circassia engaged in transporting emigrant? 



to Brazil. Incidentally Mr. Helper's main " oddment *' 
is developed, namely a project for an 8,000 mile double 
track steel railway " from the westerly shores of 
Hudson Bay to the midway margin of the Strait of 
Magellan." 

Double Star Observation Made in 1877-8 
at Chicago with the 18% inch Re- 
fractor of the Dearborn Observa- 
tory. By Sherburne Wesley Burnham, 
M.A. Reprinted from the Memoirs of 
the Royal Astronomical Society. Vol. 
XLIV. 

Comprises I., a catalogue of 251 new double stars, 
wiLh measures. II., micrometrical measures of 500 
double stars, making a total of more than 1,400 micro- 
metrical measurements. Many of the new doubles are 
naked-eye stars, and some of the most interesting class. 
These observations are the first contribution of the 
Great Equatorial of the Dearborn Observatory. 

Tea Culture as a Probable American 
Industry. By Wm. Saunders, of the 
Department of Agriculture. Washing- 
ton: Government Printing Office. 

This special report of the Department of Agriculture 
contains the valuable paper read by Mr. Saunders 
before the New York Horticultural Society, last October 
and duly noticed in the Scientific American at the 
time. 

Bories' Universal Poison Register. Day- 
ton, Washington Territory : Emil Bories, 
publisher. 

This is a blank book for recording sales of poison by 
druggists and others. Spaces are provided for entering 
the name of the poison sold, the quantity, by whom 
purchased and for whom, the date of sale, the alleged 
purpose for which the poison is bought, the name of 
the seller, and the residence of the purchaser. Though 
intended specially to meet the requirements of the laws 
of Washington Territory relative to the sale of poison, 
this record would be convenient and useful for all 
druggists, and if faithfully kept would have much legal 
and sanitary value. 

Building Safe Guide. By Charles Mar- 
cotte, Architect. St. Louis: Slawson 
& Pierrot. 12mo, paper, pp. 136. Price 
$1. 

Mr. Marcotte has evidently had not a little unpleasant 
experience with tricky contractors and artisans in the 
building trade, and gives the world the benefit of his 
knowledge with the least possible reserve. He claims 
that his main object is the protection of owners, agents, 
architects, mechanics, and others engaged in the build- 
ing trade; and to further this end he gives, in addition 
to much practical information relative- to the safe trans- 
action of building business and the materials and quali- 
ties of workship in all the trades connected therewith, 
a general exposure of the various frauds practiced by 
dishonest contractors, builders, and mechanics. 

Hubbard's Right Hand Record and Ready 

Reference for Leading Advertisers. 

New Edition. New Haven, Conn. : H. 

P. Hubbard, Newspaper Advertising 

Agent. 
A convenient hand book for advertisers, containing 
a list of all the periodicals published in the United 
States and Canada, arranged in order, with population 
of towns, the circulation of the papers, and blank spaces 
for recording contracts, estimates, acceptances, etc. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our requestthatcorrespondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



(11 M. M. L. writes : I have about 6 cells 
of a battery, of which the outer cup is zinc, and into 
this fits a porous cup containing an iron core. What 
is such a battery called, and what fluids are used in it? 
A. Are you quite sure the core is iron? It should be 
carbon, and if it is carbon the battery is a modifica- 
tion of Bunsen's, and requires a bichromate solution in 
the porous cell and dilute sulphuric acid in the jar. See 
Batteries, in Supplements 157, 158, and 159, 

(2) T. A. R. asks if there is any difference 
between applying an engine in the center, and at one 
end of a line of shafting 400 feet long? A. When 
power is applied to one end of a long line of shafting 
the speed of the machinery driven from the other end 
will be irregular, owing to the spring of the shaft; for 
this reason it is better to apply the power to the center 
of the shaft. 

(3) T. E. M. writes: 1. I am investigating 
the subject of a cheap household motor with power 
sufficient to drive sewing machine, churn, washing ma- 
chine, etc. How would compressed air answer the pur- 
pose? A. Very well. 2. Could a common wind engine, 
such as is used on prairies for pumping, be used suc- 
cessfully to compress the air for the above purpose? A . 
Yes. 3. If so what size would be sufllcient? A. This 



would depend upon the amount of power and the num: 
berof hours per day it is used. 4. Are there any air 
compressors in the market and at what price? A. There 
are large compressors driven by steam engines, prices 
according to size. 5. Name a good work on the steam 
engine, cheap work, for practical engineers. A. "Roper 
on Land and Marine Engines." 

(4) L. P. D. asks: 1. Can the deepest 
portions of the ocean be sounded? If so, how? A. 
They have not been sounded; the deepest soundings yet 
taken was about 4,650 fathoms. 2. Some claim that 
heavy bodies will not sink in the ocean only to a certain 
depth, according to their specific gravity. A. Bodies of 
but little greater specific gravity than water will sink 
to the bottom. 

(5) E. A. B. asks how to paint on silk. 
A. Stretch the silk over a board or upon a "stretcher" 
and paint with ordinary water colors. 

(6) J. M. S. writes: I notice in Scientific 
American, for October 11, 1879, in " Notes and Queries," 
in answer to H. B.. referring to the wear of locomotive 
cylinders, you say: *' Do they wear most at the ends: if 
so they wear differently from all other steam cylinders." 
A moment's observation should satisfy you that they do, 
and that all other steam cylinders do also. Is not the 
pressure greatest at the ends of the cylinder, and the 
piston packing tighter at that point than at any other? 
I have never measured a cylinder that has run any length 
of time but what I find it largest at the ends. A. In 
the class of pistons in which the rings are forced out- 
ward by steam pressure, it may be true that the wear 
is greatest at the ends of the cylinder; but in the case 
of ordinary packingrings, where the pressure and fric- 
tion are the same throughout the stroke, the wear will be 
nearly uniform. 

(7) C. F. H. asks how he can get on 
walnut the fine finish like that seen on pianos. Have 
tried shellac varnish and a polish of two parts shellac 
and one boiled oil applied with a cloth and rubbed until 
polish appears. A. Apply the Wilson wood filler; when 
it becomes dry, give the work two coats of rubbing var- 
nish; when this becomes thoroughly dry and hard, 
rub down with pumice stone and water, and then 
with rotten stone and water. Wash the work, allow it 
to dry, and lastly, apply a coat of fine flowing varnish. 

(8) S. V. asks for formula for blacking 

transits, theodolites, etc. A. Apply to the cleaned brass 
surface a mixture of 4 parts of hydrochloric acid and 
1 part of arsenic (by weight). Wash, dry, and lacquer, 

(9) A. H. J. asks: If a cannon ball and a 
rifle ball be fired from opposite directions and meet on 
a straight line, and the cannon ball being the heavier 
and does not cease motion but takes the rifle ball back 
again, does the rifle ball cease to have motion at the time 
of meeting? A. Yes; the motion of the rifle ball cannot 
be reversed, without there being a point in time when 
it has no motion in either direction. 

(10) J. F. A. asks: What would be the 
proper size engine and wheels for a boat (fiat bottom) 
50 feet long, 14 feet beam; how many miles per hour 
would she make? A. With a pair of 9 inch cylinders 
having 2 feet stroke, and with wheels 10J^ feet diameter, 
the speed would be about 8}^ miles per hour. 

(11) E. B. asks for information in regard to 

nickel plating, and wants something thatcanbe applied 
to iron or steel, and if possible without battery or other 
apparatus. A. We know of no satisfactory way of plat- 
ing iron or steel with nickel without electricity. You 
will find an article on the subject on p. 309, "Vol. 38, 
Scientific American. 

(12) F. H. writes: One telegraph wire, or- 
dinary size, is attached to the house, by means of an 
ordinary insulator fixed to the window framing. At 
nearly all times of the day or night I am troubled by a 
humming noise, more or less loud, but at all times very 
disagreeable. Is there no simple means of preventing 
this annoyance? The house stands on the brow of 
a hill, exposed to the winds, but I have noticed the 
humming noise is frequently very loud when the air is 
quiet. What I would like is to find the cause and the 
cure for the trouble. A. The noise referred to is pro- 
duced by the vibration^of the wires by the wind. A 
slight and almost imperceptible breeze is sufficient to set 
the wires in motion. The remedy is to attach to the 
wire between its supports a string or wire, and attach 
it to some fixed object. If a wire is used it should of 
course be insulated. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

F. A. P. — Iron pyrites, sulphide of iron. 



COMMUNICATIONS RECEIVED. 
Questions for Botanists. By G. A. H, 
On the Decrease in the Speed in the Earth's Rotation. 
By H. F. 



[OFFICIAL.] 

INDEX OF INVENTIONS 

FOB WHICH 

Letters Patent of the United States were 
Granted in the Week Ending 

December 30, 1879, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent in the annexed list, in- 
cluding both the specifications and drawings, or any 
patent issued since 1867, will be furnished from this office 
for one dollar. In ordering please state the number and 
date of the patent desired, and remit to Munn & Co., 37 
Park Bow, New York city. 

Adz eyes, die and punch for forming, L. Chap- 
man (r)... 9,007 

Alloys, solution for depositing nickel, Frishmuth 

& Van Tronk 223,210 

Annunciator, speaking tube. J. R. Creighton 223,115 

Ash chute for buildings, Abendroth & Mersereau 233,089 
Axle, car, C. E. Barnes 
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Axle, vehicle, B. A. Wlble 323,203 

Bale tie, J. Johnson 223.U2 

Bale tie, E. C. Sinner 223,071 

Baling press, La Dow & Ensminger 223,152 

Barrels, canvas cover for, F. G. Johnson 223,048 

Bat, game, J. O'Neil 223,163 

Bean puller, H. B.Morrison 223,003 

Bearing, adjustable, C. G. Burkhardt 223,029 

Beehive, G. W. Sharp 223,067 

Bell striking mechanism, W. E. Sparks 223.073 

Bell striking mechanism, door, W. E. Sparks 223,074 

Belt gearing and shifting mechanism for applying 

driving power with varying speed, J.S.Detrick 223,119 

Billiard table, G. Bayliff. 223,098 

Billiard table attachment, C. Disston 223,208 

Blotter. E. J. Trum 223,193 

Boot, speaking picture, T. Brand 223,108 

Boot and shoe, J. L. Joyce 223,143 

Boot and shoe heel edge polishing machine, J. H. 

Byder(r) 9,010 

Bottle stoppering machine, A. M. Bacon 223,022 

Bottles, jars, and pots, stoppering and covering, 

C. Mare 222,999 

Bracelet, W. Hamilton, Jr .' 223,043 

Bran cleaning machine. J. Mills 228,057 

Bran scouring machine, W. C. Turner 223,081 

Bricks, manufacture of gravel, G.N. Tures 223,018 

Bridge irons, machine for making, J. \V. Seaver.. 223,011 

Bridle brow band, E. B. Cahoone 223,030 

Brush wheel, scouring, J. A. Spence. 223,016 

Bung, C. G. Singer 223,070 

Can, H. H.Hull 222,995 

Canning food, H. Warden 223,083 

Capsules from moulds, device for removing, F. A. 

Hubel 223,140 

Capsules, machine for cutting off gelatine, F. A. 

Hubel 223,139 

Car coupling, C. Troupe 223,079 

Car draw bar. railway, G. F. Godley 222,130 

Car seat attachment, F. W. Coolbaugh 223,031 

Carpet cleaner, T. A Naylor 223,158 

Carpet lining, W. S. Hunt. , 223.C47 

Carriage fender, L. H. Wooden 223,206 

Carriage seat lock, C. Robinson 223,008 

Cartridge holder, W . H. Bell 223,100 

Castor, furniture. O. Pederson 223,165 

Casting metal tubes, machine for S. P. M. Tasker. 223,077 

Centrifugal and screw ventilator, F. Pelzer 223,005 

Cereals, prepared, L. S. Chichester (r) 9,016 

Chair, J. F. McClain 223,156 

Check hook, W. M. Blain 223,028 

Cigar puncturing device, P. B . Wight 223,020 

Clasp, C. V. Richards 223,170 

Clothes pounder, S. Rea 223,167 

Clothes pounder, M. F. Smith 223,178 

Clothing, manufacture of , H. C. Elliot 223,121 

Coal washing machine, S. Stutz (r) , 9.011 

Collar cap, horse, J. P. Schmitz 223,174 

Coloring fibrous material, H. W. Vaughan 223,019 

Colter, rolling. J. Lane 223,151 

Convertible chair, A. A. Brick 223,109 

Cotton openers, beater for, R. Gtllmon 223,039 

Counter support, metallic, C. E. Bigelow 223,026 

Crucible furnace, Reichhelm & Koester 223,007 

Currycomb, Holmes & Lawrence 223,137 

Dental articulator, J. B. McPherson 223,157 

Drilling machine, N. & M. Remmel 223,168 

Drying machine, G. N. Bliss 222,982 

Electricity, meter for measuring, B. F. Card 223,112 

Fare register, W. H. Hornum (r) 9,008 

Fare register. Hunt & Preston 223,046 

Faucet, J. Hills 222,994 

Felly plate, C. Cremer 223,032 

Fence post, iron, J. Carpenter (r) 9,005 

Fertilizer dropper and hill marker, combined, G. 

H. Pease 223,065 

Fifth wheel, vehicle, D. M. McMaster 223,001 

Firearm, breech-loading, C. Foehl 222,991 

Firearm, revolving, W. H. Bell 223,101 

Fire extinguisher, W. Neracher 223,159 

Fishing line attachment, W. F. Vache 223,194 

Flue cleaner, Gohr & Richards 223,040 

Fly screen, Wilson & Bolinger 223,205 

Food for invalids, T. T. Gaunt 223,038 

Fruit drier, W. B. Mumbrue 223,059 

Fumigating purposes, composition for, Nicholls 

& Bilyeu 823,004 

Furnace, W. D. Smith 223,181 

Furnace grate, H. E. Williams 223,087 

Furs, taping, E. R. Tolkel 223,196 

Gas regulator, J. S. De Palos 223,064 

Gear cutting machine, T. Wolcott 223,088 

Grain, apparatus for degerminating, J . Mills 223,056 

Grain binder, S. D. Locke (r) 9,014, 9,015 

Grain binder, sulky, E. Dederlck 222,986 

Grain cleaning and scouring machine, L. Langevin 223,153 
Grain decorticating apparatus, F. X. Stiefenhofer 223,184 

Grain elevating and moving apparatus, P. Ely 223,036 

Grain separator, W. "Workman 223.021 

Grain toller, H. E. Douglass 223,034 

Grave guard, A. Rank (r) 9,009 

Grinding mill burr, G. & A. Raymond 223,166 

Hams, canning, J. W. Black 223,106 

Harness spring attachment, W. Warwick 223,085 

Harvester, E. W. Skinner 223,014 

Harvesting, thrashing, and cleaning machine, 

combined, A. N. Verdery 223,195 

Hat pouncing machine, W. Keenan 223,144 

Hat sweat, C. Siinis 223,177 

Hay rake, horse, J. 11. Thomas 223,078 

Hay unloader. J. Tyler 223,082 

Hinge, T. M. Foster 223,127 

Hoisting and elevating apparatus, E. S. Cunning- 
ham 223,033 

Horse power. Wade & McAulay 223,197 

Horse rake, D. P. Sharp.. 223,012 

Horseshoes, manufacture of, G. Bryden 223,111 

Hose, etc., coupling, W. J. Stevens 223,183 

Hydrocarbon burner, F. M. Wareham 223,084 

Inhalation, device for medicinal, 3. F. Morrison.. 223,058 
Iron, composition for softening cast, Holton & 

Abbey 223,138 

Ironing machine apron, H. E. Smith 223,180 

Jar and can, Shirley & Rhind 223,013 

Land roller and clod crusher, comb'd, S. J. Fisher 223,125 

Latch, C. C. Colemanl 223.113 

Lathe, engine, A. B. Bean 223,099 

Life boat, G. B. Berrell 223,025 

Loom shedding mechanism. E. Wade 223,198 

Lubricator, J. Smith 223,015 

Malt turning machine, P. W einlg 223,086 

Mashing process, A. E. Feroe 223,209 

Measuring cabinet for oils, II, N. Hatch 223,044 

Meat cutter, D. W. Garst 223,129 

Medical compound, W. E. Rials 223,169 

Milk can, C. C. Fairlamb 222,988 

Milk cooler. O. C. Nuubson . 223,162 

Miter gauge, W. W. Mackey 223,053 

Musical instrument, mechanical 0. H Arno.. .. 223,091 

Nailing machine, R. C. Lambert 222,997 

Oils, treating linseed and kindred, D.D.Cattanach 222.983 
Ore separator, Bennett & Burnham 223,102 



Packing for rotary engines, R. Schneckenburger. 223,175 

Paper cutter, J. A. Berstler 223.1U3 

Paper for bank checks, etc. ; safety. J. Hendrichs. 223.136 

Paper perforating machine, J. W. See 223,176 

Passengerand time recorder, R. M. Rose 223,171 

Pease, preparing, H. H. Beach 223.024 

Pedal.G. W. Neill 223,061 

Phosphorescent substance, A. Krause 223,050 

Photographic printing frame for solar printing, 

C. A. Gale 223,128 

Pianoactionframe, C. F. T. steinway(r) 9,012 

Pianoforte action, C. F. T. Steinway (r) 9,013 

Pianoforte action, upright, G. W. Neill 223,060 

Piano lid, E. B. Scattergood 223,173 

Planing machine cutter beads, etc., machine for 

grinding the bits of, W. C. Stetson 223,076 

Planter, convertible cotton, W. T. Willie 223,204 

Planter, corn, F. W. Shellabarger 223,069 

Planter, seed, J. A Kirkpatrick 223,148 

Planters, check row attachm't to corn, J.Thomson 223,190 

Plow, II. R. Ackley 222,979 

Plow, W. L. Barton 222,980 

Plow, L. Chapman 222,984 

Plow mould board, J. W. Fields 223,124 

Plow, sulky, H. C Stuart 223,186 

Potato digger, C. A. King 223,147 

Potato digger, J. B. Taylor 223,189 

Pressure indicator, electrical, T. Shaw 223,068 

Printer's quoin, Torsch & Lee ... 223,192 

Printing press feed gauge, Marshall & Sparrell.... 223,055 

Privy seat, J. J. Gorman 223,131 

Pump, E. Martin 223,000 

Pump, C. J. Swanson 223,188 

Pump bucket, chain, M. C. Bignall 223,104 

Pulp tube machine, G. Binns, Jr 222,981 

Railway chair, J. R. Sullivan 223,187 

Railway rails, elastic seat for, G. L. Mack 223,052 

Railway switch, G. S. Bastright 223,096 

Range, steam cooking, J . Ashcrof t (r) 9,004 

Reclining chair, G. A. Doellinger 223,120 

Refrigerator, T. H. Marks 223,155 

Reservoir, automatic air tight, M. B . Stafford 223,075 

Rolling wrought metal tires for traction wheels, 

F. L. Fairchild 223,122 

Sadiron heater, J. F Curtice 223,116 

Saddle girth ring, Jehnke & Swank 223,141 

Saddle, harness, J. M. Gwinnell 223,042 

Sails, reefing and furling, H. Flowers 222,990 

Saw mill head block, J . P. Barnard 223,094 

Scissors, A. Sanders 223,172 

Scraper and leveler, road, E . D. Dague 223,117 

Scraper for door mats, W. E. Lawrence 223,154 

Screw, ornamental headed, R. B. Tunstall 223,080 

Sewing machine tension regulator, G. Hall, Jr 223,133 

Sewing machine tuck marker, J. Bolton 223,107 

Shafts, wheels, or pulleys, device for driving, stop- 
ping, and reversing. Bates & Hartmann 223,097 

Sled shoe fastening, B . F. Manning 223,054 

Sleigh shoe, N. W. Chubbuck 222,985 

Sleigh shoe, A. A. & J. H. Nichols 213,062 

Slop jar, M. Stransky 223,185 

Spark arrester for smoke stacks, D. J. Timlin 223,191 

Stamp canceling device, Egerton & Snell 223,035 

Stamp, perforating.H.H.Norrington 223,161 

Stave, and vessel formed of staves, J. Donald 222,987 

Steam brake, G. W. Miles 223,002 

Steam conducting pipe, G. P. Smith 223,072 

Steam engine lubricator, P. Barclay 223,092 

Steam engine, portable, H. K. Kriebel 222,996 

Stone dressing or millstone pick hammer, C. T. 

Farnham 223,123 

Stone sawing machine, A. G. Osgood 223,164 

Stove, heating, W. A. Greene 223,041 

Stove pipe shelf , H S. Eratz 223,150 

Surgical splint, W. w. Koehler 223,049 

Tablet, writing, C. L. Fluke 223,126 

Tanning, I. Wells 223,200 

Target, flying, T. Bakewell 223,023 

Teakettle, J. Hambltzer 222,993 

Telephone exchange, auxiliary, G. Westinghouse, 

Jr 223,301 

Telephone switch, automatic electric, E. T. Green- 
field 223,132 

Telephone switch for connecting local lines by 
means of main lines, automatic, G. Westing- 
house, Jr 223.202 

Tire fastening for vehicle wheels, C. H. Starkey. . 223,182 

Tobacco, treating, R. Finzer 222,989 

Tomb or vault, artificial stone, W. M. Arnold' 223,090 

Tongs, spring, H. E. Russell, Jr 223,066 

Tool handle, R. E. Kidder 223,146 

Toy, J. R. Hawes 223,045 

Traveling bag fastener, J. B. Brooks 223,110 

Tree fender, Barnhill & Payne : 223,093 

Truck, adjustable stove, W. H. Tucker etal 223,017 

Truck, ear, Wyatt & Smedley 223,207 

Truss, J. L. Rowe 223,009, 223,010 

Tube bending machine, J. M. Evarts 223,037 

Vapor burner, E. M. Lowden 223,051 

Vehicle, J. G. Oulson 223.063 

Vehicle spring, W. P. Kelley 223,145 

Vehicle spring, J. H. Kleppinger 223,149 

Vehicle wheels, device for taking off, O. Ward.... 223.199 

Velocipede sled, J. H. Dennis 223,118 

Ventilation, house, Pierson ft Burnett 223,006 

Wagon, platform spring, Halfpenny & Emmons... 222,992 

Waterwheel, S. M. Smith 223.179 

Wick trimmer, A. Blanchard 223,027 

Windmill, C. J. Hamilton 223,134 

Window fastener, G. E. Mann 223,998 

Window shade roller. J. Shorey (r)....' 9,006 

Windows, guard railing for, A. Blscboff 223,105 

Wire ropes, machine for tarring, R. Cotter 223,114 
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Kroh's Rapid Process. 

A New Method of Producing Photographic Pictures 
in Colors. 

Long Distance Telephoning. 

Starch Photo Process. 

The Lick Observatory. 

The Unitary Theory of Electricity. 

Preparation of Cottcn for Pyroxyline. 
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Natural History Notes. 
Some Facts About Our Territories. 
Kansas Natural Lime. 
Our Venomous Snakes. 
Cactus Fiber. 
The Aard Vark. 
Trapping Rats. 

New Fossil Reptiles from the West. 
The Most Northern Point of the United States. 
The Okinawa Islands. 
Corn Malt. 

Geology of the Rocky Mountains. 
The Geodetic Survey of the Great Lakes. 
The Typical Yankee. 
A Buried Race in Kansas. 
General Wool's Monument. 
Moles at the Cape of Good Hope. 
Was Adam a Peruvian? 
John Bright on the United States. 
Coursing through the Air. 
Pigeons by the Million. 
Cattle Raising in Wyoming. 
Boxwood in Russia. 
Samuel S. White. 
Motions of the Ground. 
Ancient Petroleum. 
The Spring Haas. 1 eng. 
The Frog Poison of Colombia. 
Extinct American Rhinoceroses. 
Dyes from Mollusks. 
How Nutmegs Grow. 
The Shells of Pompeii. 
The uses of the Potato. 
Animal Tar. 
The Hunting Dog. 1 eng. 

VI.— MEDICINE AND HYGIENE. 

Curious Speculations concerning Electrical Action in 
the Human Body. 
The Healing Power of the Imagination. 
The Heart as a Machine. 
A Man who Forgot His Identity. 
What is Cold? 
Miasm and Fevers. 
Substitute for Cod Liver Oil. 
Human and Canine Blood Corpuscles. 
Fur on the Tongue. 
Contagion. 

Long Distance Walking. 
Presence of Mind. 
Benzoate of Soda for Diphtheria. 
The New German "Cure" for Phthisis. 
Surgery by the Electric Light. 
The Therapeutical Action of Cold. 
The Physical Causes of Intermittent Fever. 
Reappearance of Smallpox in the United States. 
The Healthiest City in the United States. 
The Hayden Trial. 

How to Keep the Teeth Clean and Healthful. 
Infectious Diseases among Live Stock. 

VII.— SCIENTIFIC MEETINGS, EXHIBITIONS, ETC. 

South American Exhibition. 

The World's Fair of 1883. 
VLU.-INDUSTRY AND COMMERCE. 

The Atchison, Topeka and Santa Fe Railroad over 
the Raton Mountains. 

A Dissertation Bureau. 

The Common Reward of Intelligence and Ener y. 

The Second Avenue Elevated Railroad. 

A Use for Blast Cinder. 

A Rise in Rubber. 

An Advertiser's Experience. 

The Science of Government. 

The Alum Industry of France. 

Pearl Inlaying. 

Nevada Names. 

How English Carpets were driven out of American 
Markets. 

An Englishman's View of Protection. 

The Electric Light at Sea. 

The Need of Mechanical Industries in the South. 

The Telephonic Central Office System. 4 engs. 

The Future of the Telephone. 

Progress of Artificial Illumination. 

The Johnston Harvester Prize. Sevres Vase. 2 engs. 

The Entrance to New York Harbor. 

Weight Applied to Money. 

A Large Consignment of Silkworms' Eggs. 

The " Kohinoor" Pearl. 

Tracing and Retouching Desk. 

The Utilization of Saw Dust. 

Traction Engines in the Sandwich Islands. 

A Safe Investment. Dividend every Week. 

Bad Work Makes Bad Trade. 

The First Year of the New York Elevated Railroads. 

The Erie Canal. 

The White Wax of Sze-Chuen. 

American Industries No. 28.— The Manufacture of 
Wood Working Machinery. 

Works of C. B. Rogers & Co., of Norwich Conn. 
6 engs. 

Prospects of Trade in Brazil. 

Goods for the Melbourne Exhibition. 

How Connecticut Manufactures are Booming. 

Silk Woven Pictures. 

New Kinds of Plated Sheet Iron. 

New Jersey's Silk Industry. 

American Industrie No. 29.— The Manufacture of 
Revolvers. Smith & Wesson Revolver Factory. 7 engs. 

Taking down Cleopatra's Needle. 

The Commerce of New York. 

Pig Iron Advancing. 

Telegraph Wires in New York city. 

Progress of Electric Lighting in London. 

Arctic Navigation. 

Chinese Vase. 1 eng. 

The Manufacture of Soda. 2 engs. 

Ignorace Regarding Machinery. 

New Industrial Art School. 

The Tay Bridge Disaster. 
IX.-PRACTICAL RECIPES AND MISCELLANEOUS. 

Copying Pad. 

Self raising Flour. 

To Dye Grasses. 

Ice in High Altitudes. 

Knife Sharpeners. 

Definition of Levigation. 

Matanzas. 

Flux for Soft Solder. 

Distance Sounds cap be heard. 

Stove Polish. 

Wax for floors. 

To Clean Zinc. 

Preserve your Papers. 

Planchette Board. 

To Polish Tortoise Shell. 

To Remove Nitrate of Silver Stains. 

Dead at his Post. 

Answers to Correspondents, embodying a large quan- 
tity of valuable information, practical recipes, and in- 
structions in various arts. 

Single numbers of the Scientific American Export 
Edition, 50 cents. To be had at this office and at all 
news stores. Subscriptions, Five Dollars a Year: sent 
postpaid to all parts of the world. 

MUNN & CO., Publishers, 

37 Park Row, New York. 

To Advertisers: |y Manufacturers and others who 
desire to secure foreign trade may have large and hand- 
somely displayed announcements published in this edi- 
tion at a very moderate cost. 

The Scientific American Export Edition has a large 
uaranteed circulation in all commercial places through- 
out the world. Regular Files of the Export Edition 
are also carried on ALL STEAMSHIPS, foreign and 
coastwise, leaving the port of New York. Address 
MUNN & CO., 37 Park Kow»New York. 
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Inside Paure, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings map head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in neoct issue. 
S3&~ The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 

A n American Book on the Beet Sugar Industry. 

Ware on the Sugar Beet. 

JUST READY. 

' The Sugar Beet: including a History of the Beet 
Sugarlndustry in Europe, Varieties of the Sugar Beet, 
Examination, Soil, Tillage, Seed and Sowing, Yield and 
Cost of Cultivation, Harvesting, Transportation. Con- 
servation, Feeding Qualities of the Beet, and of the 
Pulp, etc. By Lewis S. Ware, C.E., ME., Fellow of 
l'Ecole Centrale des Arts, Agriculture et Manufactures, 
Paris ; Member of the American Chemical Society. 
Illustrated by 93 engravings. 8vo. Price $4, by mail, 
free of postage. 

This is one of the most important books which have issued 
f rom the press for a very long t me, and is upon an industry 
of great interest to the people of the United States, who 
annually consume 180,000,000 worth of foreign sugar, all of 
which might be produced at home. 

The above or any of our books sent by mail, free of 
postage, at the publication price. 

Our new and enlarged Cat a logue of Pra otic a i , and 
Scientific Books, 96 pages, 8vo; a Catalogue of Books 
on Dyeing, Calico Printing, W having, Cotton and 
Woolen Manufacture, 4to; Catalogue of a choice 
collection of Practical, Scientific, and Economic 
Books. 4to : Listof Books on Stiea.h and the Steam 
Engine, Mechanics, Machinery, and Engineering, 
4to. List of Important Books on Metallurgy, Met- 
als, Strength of Materials. Chemical Analysis, 
Assaying, etc.. 4to; Listof Books on Mining, Mining 
Machinery, Coal, etc., 4to; two Catalogues of Hooks 
and Pamphlets on Social Science, Political Econo- 
my. Banks, population, Pauperism, and kindred 
subjects; also a Catalogue of recent additions to our 

StOCk Of PRACTICAL SCIENTIFIC AND TECHNICAL 

Books, sent free to any one who will forward his 
add res j. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Street, Philadelphia. 




WANTED TO BUY FOR CASH.— A 

Milling or Routing Machine, to be used on Brass Dies 
for Books. State price and description. Address 

T. C. KURTZE, 115 Franklin St., Chicago, 111. 



VIRGINIA FARMS. 

Catalogues sent free. Now is the time to "buy. Maps of 
Virginia, 25c. Chaffin, Staples & Co., Richmond. Va. 



FOR SJ^TLmTH. 

Canadian Letters Patent No. 7,728, Forster's Lamp Stand, 
price, 1300. and United States Patent No. 193,158, for $800. 
Only neck holder known. Or will let on royalty to a 
good firm. Address JOHN FORSTER, 

Coal Valley, Rock Island Co., Illinois. 



Sawing off a Log, 
Easy and Past. 




Our latest improved sawing machine cuts 
off a 2-foot log in 2 minutes. A $IOO 
PRESENT will be given to two men who 

can saw as much in the old way, as one man 

can with this machine. Circulars sent free. 

W. Giles, 741 W. Lake St., Chicago, 111. 

CAUTION.— Any sawing machine having a seat for 
the operator, or treadles for his feet, is an infringement 
on our patents, and we are prosecuting all infringers. 

§0 BliWAUE WHOM YOU BUY OF. . 

United States Patent for sale cheap. Well vested. 
Address C. H. Warrington, Box 486, West Chester, Pa. 



STpp I A ^dera are necessary; clothes 
■ ^ ■ *•• ** •• frames valuable; ironing 
tables indispensable ; but combined all in one and sold 
for $1 .50 the combination is irrcsistib'e. Every family 
will have one. Send for it. Agents supplied. Rights 
for sale. Address J. H. MARTIN, Hartford, N. Y. 




Fill send ton SAMPLE ^"CIRCULAR 
I'LlI W - H - STEWART 

^°f II 74 COURTLAND.ST. NEW-YORK. 



PIANOS ORGANS 

CHEAPEST HOUSE IN AMERICA, lst-class Instru- 
ments all new.for cash or installments; warranted 6 years 
Illustrated catalogues free. Agents wanted. T.LEEDS 
WATERS Agt., 28 West 14th st.. New York. 



MANUFACTURERS OF MACHINES FOR 

making gas from Petroleum by heat are requested to 
send descriptive circulars, testimonials, etc., to 

J. ADDISON, 

Care Wasburu & Moen Co., 

21 Cliff Street, New fork, 

Baker Rotary Pressure Blower. 

(FOBCED BLAST ) 

jjjB|ij BlA W arranted superior to any 
Bfcl9BHEi|p?gfj utlier 

WILBEAHAM BEOS. 

2S18 irankford Ave. 

Philadelphia 




TELEPHON E Price 13.50. Patfd 
Circulars free. Holcomb & Co., Mallet Creek, Ohio. 



Pond's Tools, 

Engine Lathes, Planers, Drills. <kc. 

DAVID W. POND, Worcester, Mass. 



THE! 



Literary Revolution 



AND 




An Encyclopedia in 20 vols., over 16j000 pages; 10 
per cent, more matter than any Encyclopedia ever 
before published in this country, and sold, handsomely 
and well bound in cloth, for $ 1 O.OO, in half morocco 
for $15,00, and printed on fine heavy paper, wide 
margins, bound in half Russia, gilt top, for $30.00— 
an enterprise so extraordinary that its success, beyond 
all precedent in book publishing, may be fairly claimed 
to inaugurate a Literary Revolution. 

The Library of Universal Knowledge is a reprint 
entire of the last (1&T9J Edinburgh edition of "Chambers' 
Encyclopedia," with about 40 per cent, of new matter 
added, upon topics of special interest to American read- 
ers, thus making it equal in character to any similar 
work, better than any other suited to the wants of the 
great majority of those who consult works of reference, 
and altogether the latest Encyclopedia in the field. 

Specimen Volumes in either style will be sent for 
examination, with privilege of return on receipt of pro- 
portionate price per volume. 

Special Discounts to all early subscribers, and extra 
discounts to clubs. Full particulars, with descriptive 
catalogue of many other standard works equally low in 
price, sent free Mention this paper. 



AMERICAN BOOK EXCHANGE, 

TRIBUNE BUILDING, New York. 




ALAND'S 
Silent Injector, 

Blower & Exhauster. 

I Apply to 

' S. ALAND, 
Rome, Oneida 
Co., N. Y. 




MANUFACTURERS OP WOOD "WORK- 

ing Machinery, and of the best appliances for manufac- 
turing first-class piano cases rapidly and economically, 
will please send prices and full descriptive catalogues to 
WILLIAM A. LOBENZ, 363 Macon St., Brooklyn, N Y. 

$100 AGAINSfTTuF 

We will deliver free for 11.00, with full directions, 4 
lb. of our cement paint, and will guarantee to the extent 
of $100, to cure the most troublesome leaks in roofs 
(if properly applied). This cement paint will make twice 
as durable, Tan s. Tubs, Pails, etc., when lined with it. 
B. D. WASHBURN lVlFG. CO., 
151 & 153 Congress St., Boston, Mass 1 . 



.bradley's fias More Good Points 

f helve ha„mije* Joes More and Better Work, 

Takes Less Power, 

Than any Hammer in ths World. 

BRADLEY & COMPANY, 

SYRACUSE, N.T. 




FOR SALE. 

Rockville Iron Works . Machine Shop filled with (rood 
machinery. Price. 13,600. Address 

ISAAC McPADDIN, Rockville, Park Co., Indiana. 

Wood-Working Machinery, 

Such as Woodworth Planing, Tonguingj and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines. Eastman's Pat. Miter Machines, and 
Wood-Working Machinery generally. Manufactured by 
WITHERBY, RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
f Shop formerly occupied by R. BALL & CO.j 




Deal Stroke Power Hammers 

are superior to all others for forging and die 
work. Over 500 now in use. Manufactured by 

PHILIP S. JUSTICE, 

14 North 5th Street, Philadelphia, Pa. 



NEW YORK BELTING AND PACKING COMP'Y. 

The Oldest and Largest Manufacturers of the Original 

SOLID VULCANITE 

EMERY WHEELS. 

All other kinds Imitations and Inferior. Our name is stamped in full upon all our 
standard BELTING, PACKING, and HOSE. 

Address NEW YORK BELTING AND PACKING CO.. 
Emery Wheel. JOHN H. CI1EEVEK, Treas. NEW YORK. 




YAf ANTED— Agents; the elastic process of copying; 
VV over 50 impressions from one original writing, 
sketch, etc ; wonderful success; improvement and uni- 
versal demand for Jacobs' Lithogram ; patented in D. S. 
and Canadaa; beware of worthless imitations; sample 
lithogram and outfit delivered to any address free of 
charge on receipt of SI. Address 

J. M. JACOBS, 3 Arch St., Boston, Mass. 



SPARK THK CBOTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS & BRO., 235 Broadway, N.Y., 
who control the patentforGreen'sAmerican Driven Well. 
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BEST AND CHEAPEST 

FOOT POWER , 

SCREW CUTTING v 



ltND FOR ILLUSTRATED CATALOCUE 

GOODNOW&WIGHTMAN 

'mWSmCTON $T BOSTON MASS. 



STEAM PUMPS. 

THE NORWALK IRON WORKS CO., 

SOUTH NORWALK, CONN. 



Peerless Automatic Damper Regulator! 

Superior in every respect to all other Regulators. — Controls steam pressure within one pound. 
Fully opens or closes with less than half the variation of pressure required by any other Regula- 
tor. Every Regulator adjustable to any pressure, from one pound upwards. In three months it 
will repay cost in economy of fuel, besides insuring steady power, economy of repairs and safety 
from explosion. Prefer to have pressure mentioned when ordering. Price, $38.50. Thirty 

day's trial allowed before paying. American Steam Appliance Co., 13 & 15 Park Row, New York. 
Sole Manufacturers. 28 School Street, Boston .Mass. 



JAMES ECULES, 
» General Machinist, Inventor, and Maker of the 

Patent Quadruple Screw Power Press 

For the use of Printers. Hosiery Manufacturers, 

and all others who desire great and 

uniform pressure . 

.iiii Lombard St.. Philadelphia, Pa. 

ESTABL1SHKD 1855. 



1 9(1(1 percent, profit, manufacturing our patent Anti- 
i.tiUU Scalding Clothes Stick; sells at every home; li- 
cense granted for 3 years, covering any county for $5.00; 
any township for $1.00, including sample, carriage paid. 
Address BATJDEB & CO., Birmingham, Brie Co., Ohio. 



VAMJABLEPATENTCHFAPFORCASH. 

Revolving Sulkey Harrow. Patented 1876. All territory 
with exception of Kansas and Missouri. Single States 
or all. Fortune for right parties. Send for circulars. 
G. B. GABLE, Corpus Christi, Texas. 



iJiWi''''»i 



Shafts, Pulleys, Hangers, Etc. 

Full assortment in store for immediate delivery. 
WM. SELLERS tfc CO., 

79 Liberty Street, New York. 



$77 



a Month and expenses guaranteed to Agents. 
Outfit free. Shaw & Co., Augusta, Maine. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 



For breaking hard and brittle substances to any size. Endorsed by the leading Wining, 
Manufacturing:, and Railroad corporations intheUniteriStares and Foreign Countries. 

First Premium wherever exhibited, and hundreds of testimonials of the highest character. 

Indispensable for making best McAdam Roads. Ballasting of Railroads, Crushing the hardest 
Ores, Stone for Concrete, etc.. etc. Prices greatly reduced. 

The Chat;i,rnge was awarded the Medal of Superiority by the Judges of the American In- 
stitute Fair, New York City, December, 1879, where it was exhibited in competition with our old 

form of Crusher. Address BUAKE CKUSHEU CO., New II ;i veil, Conn. 




STEAM PUMPS. 

HENRY R, W0RTHINGT0N, 

239 Broadway, N. Y. 83 Water St., Boston. 

The Worthington Pumping engines for Water 
Works— Compound, Condensing or Non-Condensing. 
Used in over 100 Water-Works Stations. 

Steam Pumps— Duplex and Single Cylinder. 

Prices below those of any 

other steam pump in 

the market. 

Water Meters. Oil Meters. 



■ |^~ For Improved Blind Staples and 
^Drivers, Bod Cutters, Blind Stile Borers, address 
B. C. DAVIS, Binghamton, N. T. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Sena for illustrated circular. 

WM. SELLERS & CO., Phlla. 



Stt OOO Asrents wanted by 1,000 advertisers in the 
** v ) Agents' Herald, Box 5, Philadelphia, Pa. 



THE BEST THING YET. THE 

Fitchburg Acoustic Telephone Co.'s New Me- 
^ tallic Telephone . Send for circulars. 

Fitchburg acoustic Tfxephone Co., 
Box 78, Old City, Fitchburg, Mass. 




Forster's Bod & Ore Breaker and Combines Crusher and Pulverizer, 

The simplest machine ever devised for the purpose. 

Parties who have used it constantly for six years testify that it will do double the work 
of any other Crusher, with one-third the Power, and one- half the expense for keening in 
repair. The smaller sizes can be run with Horse Power. 

Address TOTTEN & CO., Pittsburgh, Pa. 



NEW BOOKS. 

Pocket Book for Chemists, Chemical Manufacturers, 
Metallurgists, Dyers, Distillers, Sugar Refiners, eic. 
By Thomas Bay ley, . . $2 00 

Concrete : Natural and Artificial. Its varieties ar d 
constructive adaptations. By Henry Beid. New edi- 
tion, with colored plates, . . $6 00 

Iron Bridges and Roofs: Elementary theory and 
calculation of. By August Bitter. Translated from 
the German by H. B. Sankey, . 16.00 

Electric Light in its Practical Application. By Paget 
Higgs. 94 illustrations of Lamps, Generators, and Reg- 
ulators, . . . . $3.00 

Orna mental Penman's and Draughtsman's Pocket 
Book of Alphabets. 32 plates, . . $0.20 

Spoil's Encyclopaedia of the Industrial Arts and 
Manufoctures. Written by Practical Men and fully 
Illustrated . Now being issued in parts at 75c. each. 

Supplement to Spon's Dictionary of Engineering. Now 
beinjt issued in parts at 75c. each. 
Catalogues and circulars free on application. 

E. & F. N. SPON, 446 Broome St., New York. 



_: JOURNAL^ 

oi Industry 



The cheapest and most effective advertising me- 
dium for American manufacturers, desiring to secure 
either home or foreign trade, is the journal above 
named, the only weekly paper in the Union giving any 
attention to export trade. 

Circulating amongst reliable houses, representing 
every branch of trade and industry, its columns are 
perused weekly by thousands whose trade is worth 
securing. 

Advertisements carefully and effectively displayed, 
and published at lower rates than in any other journal 
of equal circulation and influence. 

For illustrating improved machineryand other pro- 
ducts of American Invention, this journal has always 
been highly esteemed by manufacturers and inventors ; 
and the numerous sales effected thereby attest its great 
value for this purpose. 

Bridge Builders, Contractors, Iron Manufacturers, 
Pipe Founders, etc., wishing to keep advised of all new 
proposals for contract work, will find it desirable An- 
nual subscript ion to all parts of the world, $4. on trial, 
three months, $1. Address 

JOURNAL OF INDUSTBY CO., Pittsburgh, Pa. 



HEm0 N«F ORG[S 

LARGE OR S MAU.PORTABLE ^r 
ORSTATI0NARY,F0RHANDOR H 
POWER. BEST AND CHEAPEST 

' FOR EVERY CLASS OF WORK. 

1 KEKTONEPORTABLEFORGECo. 



> 




■ v . 



THE RANKIN REFRIGERATING CO., 

Refrigerating Engineers, Apparatus for Manufacturing 
Ice, Refrigerating Breweries, Pac ing and Preserving 
Houses, Ships, Cars, Cooling and Ventilating Public 
Buildings, etc. Estimates furnished. Office, No. 83 
Astor House, New York. Thos. L. Rankin, 1 res., 
J. W. Dorsky, Vice-Pres., Francis G. Butler, Treas. 



JOHN R.WHITLKY&CO. 

European Bepresentatives of American Houses, with 
First-class Agents in the principal industrial and agricul- 
tural centers and cities in Europe. London, 7 Poultry, 
E.C. Paris. 8 Piace Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at 
shippers' discounts. 




CAVEATS, COPYRIGHTS, LABEL 

REGISTRATION, Kl'C, 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
tears 1 experience, and now have unequaled facilities 
forthe Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in th& 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patenta All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Labels, Copy- 
rights, Designs, Patents, Appeals, Reissues, Infringe- 
ments, Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

ForeUjn. Patents.— We also send,/rt?e of charge, f, 
Synopsis of Foreign Patent Laws : showing the cost am! 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that i? valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five pat'ei ts— embracing Canadian, English, German, 
French, an I Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about onb 
hundred and fifty bullions of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents.— Persons desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications . 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and isauseful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

MTTNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

BRANCH OFFICE— Corner of F and nth Streets^ 
Washington,!)* C 
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Inside Vaare, each insertion - - - 75 cents a line. 
Back Page, each insertion --- $1*90 a line. 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

£F** The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 




WOOD SOLE SHOES. 



The cheapest, most durable, 
warm, good looking, and tho- 
roughly waterproof shoe. Par- 
ticularly adapted to Brewers, 
Miners, and all classesof labor- 
ers. Send for circular to 

CHAS. W. COPEIjAND, 

122 Summer St., Boston, Mass. 



BIDS WANTED 

For Manufactory Parts of 





The company undersigned desire to receive bids from 
different parties, or one party, for manufacturing the 
following list of parts for the WILSON OSCIJf.- 
I.ATIlirO SHUTTLE SEWING MACHINE, said 
parts to be made in accordance with samples and gauges 
furnished, and to be inspected and accepted by tne 
company's inspectors at the factory where manufac- 
tured, but the prices must comprehend the delivery at 
the Company's Manufactoky at Grand Crossing, 
Illinois: 

ONE HUNDRED THOUSAND SHUTTLES, 
SIX HUNDRED THOUSAND BOBBINS, 
ONE HUNDRED THOUSAND NEEDLE BARS, 
ONE HUNDRED THOUSAND PRESSURE 

BARS, 
ONE HUNDRED THOUSAND PRESSURE 

FEET, 
ONE HUNDRED THOUSAND FOOT HEM- 
BIERS, 
ONE HUNDRED THOUSAND FOOT BRAID- 
ERS, 
ONE HUNDRED THOUSAND THROAT 

PLATES, 
THREE HUNDRED THOUSAND SHAFTS. 

The first delivery must be made within 60 days after 
the signing of the contract, and five thousand 
pieces delivered thereafter each consecutive month 
until completion of order. Terms, cash on delivery. A 
reasonable cash advance will be made for the purchase 
of stock to responsible parties, or for good collaterals. 
For further information, address for one week from this 
date, 

W. G-. WILSON, 

President Wilson Sewing Machine Co., 
CHICAGO, ILL. 




COLUMBIA BICYCLE. 

A practical road machine. Indorsed 
by the medinal profession as the most 
healthful of outdoor sports. It aug- 
ments three-fold the locomotive power 
of any ordinary man. Send 3c. stamp 
for %( page catalogue, with price list 
and full information. 

THE POPE M'F'G CO., 
89 Summer Street, Boston, Mass. 



IPERAand FIEI.D GLASSES of the greatest 
power combined with portability and low prices. 
Send for illustrated catalogue to 
R. & J. BECK, 

Manufacturing Opticians, Philadelphia, Pa. 



Machinists' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lalhes, Planers, Drills, &o. 

NEW HAVEN M AN II PACTI1R1NG CO., 
New Haven, Conn. 



H.WJ0HNS' 

Liquid Paints, Roofing 1 , Boiler Covering's, 

Steam Packing, Sheathings, Fire Proof Coatings, 
Cements, &c. Send fob Descriptive Pbice List. 

H.W. JOHNS M'F'C CO. 87 MAIDEN LANE,N.Y, 
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The attention of Architects, Engineers, and Builders 
is called to the great decline in prices of wrought 

STRUCTURAL IRON. 
It is believed that, were owners fully aware of the small 
difference in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving insurance and avoiding all risk of mter- 
rwption to busmess in consequence of fire. Book of de- 
tailed information furnished on application. 



MillStones and Corn Mills. 

We make Burr Millstones, Portable Mills. Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NOYE & SON, Buffalo, N. Y. 




SHEPARD'S CELEBRATED 

$50 Scfew Cutting Foot Lathe, 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 



H. 



L. SHEPARD & CO., 

335. & 337 West Front Street, 
Cincinnati, Ohio. 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 




Tie J.L.Mott Iron Worn, 

88 and 90 BEEK.MAN ST., 

Manufacturers of 
DEMABEST'S PATENT 

WATER CLOSETS. 

Simple in construction, perfect 
in operation, thoroughly exclud- 
ing all sewer gas, and cleanly in 
every way. 



Scott's Gear Moulding Machines, 

AIR COMPRESSORS & ROCK DRILLS. 
Delamater Iron Works, 

Boiler makers, Engine Builders, 
and Founders, 

FOOT OF W. 13th ST., North River, NEW YORK. 

ESTABLISHED 1841. 



WESTON DYNAMO-ELECTRIC MACHINE CO 



Machines for iBlectro-platine, Klectrotyplne, Electric 
Light, etc. In addition to testimonials in our Catalogue 
of Jan. 1, we beg to refer to the following houses: 
Mebiden Britannia Co.; Russell &Brwin'M'f'g Co.- 
Reed & Barton; Hall, Elton & Co.; Richardson, 
Boynton & Co.; Wm. h. Jackson & Co.; Stanley 
Works; Rogers Cutlery Co.; Chas. Rogers Bros.; 
Edward Miller Co.; Mitchell, Vance & Co.; Nor- 
walk Lock Co.; Hayden, Gere & Co.; Domestic 
Sewing Machine Co ; Eberhard Faber ; Jos. Dixon 
Crucible Co.; Mumford & Hanson; Faqan & Son, 
and over 700 others. Outfits for Nickel, Silver, 
Bronze, Plating, etc. The two highest Centennial 
Awards, and the Centennial Gold Medal of Ameri- 
can Institute, and Paris, 1878. Prices from $1£5 to 
$500. New Catalogue will be out in June." 



C0NDIT,HANS0N &VAN WINKLE 

SoleAqents JV£WARK,N:j: 



New York Office, 92 and 94 Liberty St. 



SHEET METAL, DROP PRESSES. 

STILES & PARKER PRESS CO., Middletown, Conn. 



BOGARDUK' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BO&AR- 
DUS, corner of White and Elm Sts., New York. 




Paris, . , 1S78 
Australia,1877 
Philtv, . .1876 
Santiago, 1875 
Vienna, . 1873 

J.A.FAY&CO'S 

WOOD WORKING MACHINERY 

was awarded at the Paris Exposition over all compet- 
itors THE GOLD 9IEDAL OF HONOR. Also high- 
est award at Phila., Santiago, Australia, and Vienna. It is 
Original in Design, Simple in Construction, 
Perfect in Workmanship, Saves labor, 
.Economizes lumber, and Increases 
products of the highest stand- 
ard or Excellence. 
Railroad. Furniture, and Agricultural Implement Shops, 
Planin" Mills, etc., equipped at short notice, and the lowest 
cash prices. Send for Circulars. 

J. A. FAY & CO., Cincinnati, Ohio, tT. S. A. 




Holly's Improved Water Works. 



Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the following: 1. Secures by 
variable pressure a more reliable water supply for all 
purposes. 2. Less cost for construction. 3. Less cost 
for maintenance. 4. Less cost for daily supply by the 
use of Holly's Improved Pumping Machinery. 5. Af- 
fords the best fire protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Dispenses 
with fire engines, in whole or In part. 8. Reduces fire 
department expenses. For information by descriptive 
pamphlet, or otherwise, address the 

HOLLY MANUFACTURING CO, Lockport, N. Y. 



WATCHMAN'S IMPROVED 

Time Detector, with Safety Lock Attachment. Send for 
circular to E. 1MHAUSER, 212 Broadway, F. O. Box 2875, 
New VorJs. Beware of buying infringing detectors. 



J &»M 
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Will be mailed prxs to all applicants, and to customers without 
ordering it. It contains four colored plates, 600 engravings, 
about 200 pages, and full descriptions, prices and directions for 
planting 1500 varieties of Vegetable and Flower Seeds, Plants, 
Rows, etc. Invaluable to all. Send for it. Address, 

D. M. FEBEY & CO., Detroit, MicL 




CENTENNIAL, AND PARIS MEDALS. 

Mason's Friction Clutches and Elevators. 

" New and Improved Patterns. " 
VOLNEY W. MASON & CO., Providence, B. I., U. S. A. 



BOYLE ICE MACHINE CO., 

10 N. Jefferson St., Chicago, III. 
Thebestlceand Refrigerating Machines of all slzesand 
for all purposes guaranteed, bend for circular. 



m BRADFORD MILL CO. 

/(() Successors tojas. Bradford &. Co,, 
iU*\ MAKUFACTOHEKS OF 

a% FrenCu Buh? Millstones, 
VAA Portable Corn & Flour Mills, 
X-fifj Smut Machines, etc. 

* - * Also, dealer* in Bolting Clotlia and 
General Mill Furnishings. 

| Office & Factory, 158 W. 2d St. 
CINCINNATI, O. 

J. R. Stewart, Prea. W. R.Dunlap, See. 

B»~ PBICE LISTS SENT ON APPLICATION. 




HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W.B. FRANKLIN, V. Pres't. J.M.ALLEN, Pres't. 
J. B. PIERCE, See'y. 




THE FORSTER-FIR- 

MIN GOLD AND SILVER 
AMALGAMATINGCOMP'Y 
of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
a^__««. covers tne mercury rapidly. 
f,n,. una Apply as above. 



ORGA3T REATTY PIANO 

J^BW^BGAlisSS'stopB, 3 Bet Golden Tongue KeToHT^SctT^ 
Knee Swells, Walnut CaBe, wannt'd years, Stool * Book $98. 
New Pianos. 9143 to 8CGS. ter NewBpaperBentFrcte. 
Address Daniel F. Beatty, Washington, New Jersey. 



PvimmotanG For showing beat of 
ryrumeierS, Ovens, Hot Blast Pipes, 
Boiler Flues. Superheated steam, Oil stills, etc. 

HENRY W. BULKLEY, Sole Manufacturer, 

149 Broadway, N. Y. 




KNOW THYSELF. 

THE untold miseries that result 
from indiscretion In early life 
may be -alleviated and cured. 
Those who doabt this assertion 
should purchase the new medical 
work published by the PEABODY 
MEDICAL INSTITUTE, Boston, 
entitled THE SCIENCE OF 
IilFE; or, SELF-PRESER- 
VATION. Exhausted vitality, 
nervous and physical debility, or 

_. _ -_ , vitality; impaired by the errors of 

youtn, or too cose application to business, may be re- 
stored and manhood regained. 

Two hundredth edition, revised and enlarged, Just 
published. It is a standard medical work, the best in 
the English language, written by a physician of great 
experience, to whom was awarded a gold and jewelled 
medal by the National Medical Association. It con- 
tains beautiful and very expensive engravings. Three 
hundred pages, more than 50 valuable prescriptions for 
all forms of prevailing disease, the result of many years 
of extensive and successful practice, either one of 
which is worth ten times the price of the book. Bound 
in French cloth ; price only $1, sent by mail, postpaid. 

The London Lancet says: "No person should be 
without this valuable book. The author is a noble 
benefactor." 

An illustrated sample sent to all on receipt of 6 cents 
for postage. 

The author refers, by permission, to JOS. S. FISHER, 
president; W. I. P. INGRAHAM, vice-president; W. 
PAINE, M.D.; C. S. GAUNTT, M.D.; H. J. DOUCET, 
M.D.; R. H. KLINE, M.D.: J. R. HOLCOMB, M.D.; 
N. B. LYNCH, M.D., and M. R. O'CONNELL, M.D., 
faculty of the Philadelphia University of Medicine and 
Surgery; also the faculty of the American University 
of Philadelphia; also Hon. P. A. BISSELL, M.D., presi- 
dent of the National Medical Association. 
Address Dr. W. H. PARKER, No. 4 U F A I 

Bulflnch Street, Boston, Mass. The n E A L 
author may be consulted on all dis- T U V C C I C 
eases requiring skill and experience. I H lOCLri 



rlOr Dl>|A|/'TILEAN0 CLAY RETORTS ALL SHAPE: 

r IItL D'tvl VIA . SB0RGNER & tf BRIEN rS- 



above; race, 



NO Mist! NO Ml! 

Thin lumber, 1-16 to H inch thick, cut and seasoned by 
our recently patented machines, equal if not superior to 
the sawed and planed wood, being smooth, flat, and in 
all cases perfectly seasoned. Used by the largest manu- 
facturers in the country, and giving entire satisfaction. 
In addition to our specialty, our usual complete stock 
of sawed Hardwood, Lumber, and Veneers, figured and 
plain, Burls, etc 

GEO. W. READ & CO., 
186 to 200 Lewis Street, New York. 




PARAGON SCHOOL DESK 

GARRETSONS EXTENSION _■; 
'-wi TABLE SLIDES 

MAN? BV BUFFALO HARDWARE 
SWAN ST. BUFFALO N.Y< 

SEE ILLUSTRATED EDITORIAL. 




$10,000. 

SAFETY 

LAMP. 



AGENTS 
WANTED 



Mailed Free for 35 Cts. 

Four for Si. 

810,000 will be paid to any 
paraon wh o can explode a Lamp fitted 
with our PATENTED SAFETY AT- 
TACHMENT. 

May use any lamp or burner. 

Prevents dripping and heating. 

Send f orsaraples,with size of collar 



Jeenaiorsan 
and depth of yourlamp 
- S. S. Newton's Safety Lamp Co. 

_. 13 WeBt Broadway, New York. 



Factory and Office, Bingham ton, N. Y. 



Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8000 in successful operation. 

mil NEW PAMPHLET FOE 1S73, 
Sent free to those interested 
James Leffel & Co., 

Springfield, O. 
HO Liberty St., N. Y. City. 




Steam Fitters' & Plumbers' Supplies. 

STURTEV ANTS' FAN BLOWERS. 

ALBERT BRIDGES, 46 Cortlandt Street, New York. 



THE PICTET 
ARTIFICIAL ICE COMPANY, Limited, 

Ice Machines to make from 20 pounds per hour to 50 tons 
per day, at 36 Cortlandt St., New York. P. O. Box S083. 




The fact that this shafting has T5 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use render sit undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat.Coltpling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburg, Pa. 
190 S. Canal Street, Chicago, 111. 
f^* 3tocks of this shafting in store and for sale by 
FULLER, DANA & PITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 



THE TANITE CO., 

STROUDSBURG-, PA. 
EMERY WHEELS AND GRINDERS. 

LONDON— 9 St. Andrews St., Holborn Viaduct, E. C. 
L1VERPOOL-42 The Temple, Dale St. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS 

MANUFACTURED BY BuRLEIChRoCkDrIIL C . 
SEND FOR PAMPHLET. FITCHBURG WP.SS. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased i»y the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

235 BROADWAY, NEW YORK. 

GR/SCOM & C&S^ 

MILLSTONE DRESSING MACHINE, 

P0TTSVILLE, 

PA. 




Grain Speculation! 

Write W. T. SOULK & CO., Commission Mer- 
chants, 130 La Salle St., Chicago, 111., for Circulars. 




^3 Printing Press 

7 Prints cards labels Ac. (Self -inker $5) 18 larger sizes 
For business or pleasure, young or old. Do your own ad- 
:vertisine and printing. Catalogue of presses, type, cards, 
&c, for 2 stamps, Kelsey <fc<Jo.MerIden, Conn 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. E. GOULD & EBERHARDT, Newark, N. J. 



WM. A. HARRIS, 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station. 
Original and Only builder of the 

HAKKIS-CORLISS ENGINE 

With Harris' Patented Improvements, 
from 10 to 1,000 H. P. 




I At low prices. Largest assortment. A.&F. 
1 BROWN, 57, 59, & 61 Lewis St., New York. 



1880. 188k 1880. 

FOR 1880. 

THIRTY-FIFTH YEAR. 



VOLUME XLII. NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Third day of January, 1880, a 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as attractive and useful as any of its 
predecessors. 

Only $3.20 a Year, including: postage. Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper Is published weekly. Every number contains six- 
teen pages ot useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It Is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, (1.00. 

Clubs.— One extra copy of The ScientificAmeri- 
can will be supplied gratis/or every club of jive subscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 

37 Park Row, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union,the Scientific American isno wsent 
by post direct fromNewYork.with regularity, to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, German> , 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, 1 year ; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by- 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York. 



THE "Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 50 Gold St., New York. 
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